THE AGE OF PACKAGED POWER 




POPULAR 



SEE PAGE 60 






tvtryb^dj around the neighborhood knows 
"Old 97" , t" * and has a lot of respect for her. 
She may be gointf on ten years old, but 
there's still plenty of "gef up and gti ?T IO her. 



Dependabi tity , , ♦ 
Economy . . , P nicer , , * Get a 

PACKARD CERTIFIED 
RE WIRING CHECK-UP 



Good performance from a car depends 
on the condition of the electrical system- 
That'S why more and more drivers bring 
their cars in to Packard Certified Re- Wir- 
ing stations for a thorough check-up at 
least twice a year , , , or whenever there 
are signs of trouble. They know that a 
Packard Certified Re- Wiring mechanic, 
equipped with the proper tools and check- 
ing instruments, will trace down every 
corroded or undersize cable — every dirty 
or loose connection. If there's trouble in 
any of the electrical units, he ll find that, 
coo^ and correct it, 

Get all the pep, power, economy and de- 
pendability that your car can give you t 
by going to a Packard Certified Re- 
Wiring station today* If your regular 
dealer cannot provide Certified Re- 
Wiring Service, have him get in touch 
with his Packard jobber lor complete 



In fact* "Old 97 M has saved more than yne 
neighbor the price uf a .service call in the 
winter months by pushes on culd morn- 

ings. She's a £rcai old bus to have around. 

What'S the answer? JuSl ask the owner and 
he'll tell you: "I make sure that r Old 97' fl-ers 
a thorough Certified Re-Wiring check-up 
[wire a year. She runs ri^ht because her 
electrical system is in perfect Condition — 
L-ahles, connections and electrical units* 11 



Aurowiinn Cihii 



THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY 










QUALITY TOOLS 
AND EQUIPMENT 



■Pm iftf p.O-fi- N, V.— hi&htr ttif */ RufIij L >j 

MAIL THIS COUPON^ r“““T"“""r 



K. R. WILSON 

MAIN OFFICE, \7 LOCK SI*. BUFFALO, N. Y. 
FACTORIES, AH CAPE and SENECA FALLS, N, T. 
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fling Remover □ Arbo* Umia □ ih « 

i V nwj — - , 

/4 1/ if 1 1; j j 

Cily jjdtc.. 



Thii 



on^ 



ARBOR PRESSES 



HYDRAULIC and BENCH 



KRW Hydra til ic Arbor 
Proses are built for speed 
and convenience of opera- 
tion. New 2 Speed Pump— 

Swinging Type VaJve^— 

“One Man' 11 B«k 3 Adjusting 
Device, and Combined Me- 
chanics] and Hydraulic 
Ram Motion are just A few 
of the features described in 
a new Bulletin just off the 
pKM* Hydraulic Presses 
built in 25. 50 and 75 ton 
sizes. Bench Ptesses in 3 T I and Vi 1011 siies. 
Use coupon for literal tire and prices. 



HihKed FLiPthiflig: Opin Valve and Dujrlrm.K in- 

teady to receive valve, f nginc ready far 

grinding. 

This “Hinged-Type” Valve Grinding Bushing 
insures accurate alignment of valves with valve 
seats when used for “lapping in” operation* 
The spring lifts the valve off the seat when 
grinding pressure is released. No. V-90 (or 
"8 5” and “95". Price 01.5O>* KRW Tools 
also include Valve Lifters and Valve Guide Re- 
movers. 



BRAKE SPRING TONGS 

hrnitiY«fl or f<- 
pJ-Hcci brake jJn>e- 
apringfl e-uiEy and! 

Qiiicldy, StYtJ lim* 

and “cui>illfc. n 
W L>rki on prac- 
tical! y All niflkeu E>t 

nHi 

No. V-173 — Price ^ 1,50* 



Quickly removes and 
ttpEiraa rinit without 
dniiiiiKt 1 E« Qf 

p i * t Q n . No. A- J 1 
Frier #1-00 " 



INDUSTRIAL POWER UNIT 



A husky Power 
Plant built around 
the Ford V3 “35" 
or “95” H*P. En- 
gine, Operates on 
gasoline or nat- 
ural gas to pro- 
duce low post de- 
pendable power* 

Every KRW in- 
stallation shows 
enormous savings. 

One owner writes — “Made a saving over eleo 
trie power of J53D.95 in four months. 1 * 
Check the coupon for literature. 



VALVE GRINDING BUSHING FOR 
FORD V4, «BF' AND “95^ ENGINE 



GARNISH MOLDING TOOL 

A TltCfiiFEv tOf Irliin vin R p<u> 
nieh nioid aruund dour vfin- 
ijyws on 1935-41 Ford Can. 

Rui'hiEA in and release* the 

latch oft. Nc, 7 J 2050 -& 1 A. 

PKci 60 Cthii.* 



PISTON RING 
REMOVER 
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The Bell System is putting in about 
400 million dollars’ worth of new equip- 

g f ment this year The busier this country 

gets with production and defense, the 

more everybody telephones. Our #1 job 
is to do our best to keep pace with the 
needs of the Nation in this emergency. 



BELL TELEPHONE SYSTEM 



I'Tfie Jlrtjxr'’* i.« Jbjrrm-rfrn.'f WrtmitiY-, ( V, |J„ f N&tlHSOrka S J*. Ifayitiffil ..Sflpifjj /mie) 
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Conquering Our Highest Peaks 

found the climbers marooned half way up 
- ' the face of a 2,000- foot precipice ut\ Long’s Peak. 
There was only the dim light of the shirs to show the 
way* and the cold mountain wind swirled snow in 
their faces. Faintly they could discern the nearest 
ledge, 300 feet below. What to do? Carl Blaurock, 
thrice president of the Colorado Mountain Club, tells 
what happened in hi§ story s “Conquering Americans 
Highest Peaks,” in the September Coloroto section, 
accompanied by many color photographs. 

Siege Gun of Science 

COME atom will take a terrific mauling when the 
k 4,900 -ton cyclotron at the University of California 
starts shooting. Biggest ol science’s siege guns, it will 
make Lhe other atom smashers look like pea shooters, 
and even the toughest of atoms should have its heart 
broken by its 60,000-miles-per-second bullets. Read 
about it next month. 



T^EXAS was not always the 
1 home of cowboys* jackrabbits 
and cactus r Once it was overrun 
with camels, three- toed horses, 
duckbill dinosaurs and crocodiles 
that bared teeth bigger than your 
finger when they grinned. We’re 
sorry j but there were also rats and 
mice in those days. Most aston- 
ishing of all, archeologists have 
dug up 14-inch oysters and a dam 
shell bigger than your bridge table. 
“ Dinosaur Detectives,” a Septem- 
ber feature, offers a scientific 
glimpse of early America, 

Tomorrow’s Navy 

/"\NE well-aimed hit in a vital 

^ spot blasted Britain’s “Hood 1 ’ 
to the bottom. A costly* tragic !es“ 
son, but America— building to de- 
fend itself on two oceans— can 
profit by that lesson. Next month 
Lieut. Franklin G. Fercival, U. S- 
Navy (Retired)* writes of the new 
ships and weapons of this war and 
the defenses against them. He be- 
lieves in slower battleships, more 
heavily armed and armored. Read 
"‘Building Tomorrow’s Navy* 5 * 

More Light for Less 

/^UESS how many different 
types of electric lamps and 
tubes there are. You're wrong, the 
number is 1G T {JG0. A September 
article tells how research, just 
since 1932, has more than trebled 
the light you get for your money. 
The new fluorescent lamp costs 50 
percent less, lives 66 percent long- 
er, is 40 percent more efficient 
than when it was introduced. 
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"P‘ WHERMO-BUY-IT INDEX 

Including name* and addrbiip* of in-cinufacturor» or 
dhfriburorf of <omrn«r<iolly available produtfs- 

Mother Goose flgurfri In parody i 

Airplane- model on roil tru<k 5 

Cloth trotited with glue used in furniture repair.,..™- S 

Tete Jodnt Sales Co., 3 M Ave., New Ygrk 

Traittr fights ail ftrei... 6 

Jig holds small aula peu-l* for ripain ..^... 6 

H^trttde Product^ 31 - 35 , JUh 8 t. r LOELff ISEaikd CLE..V, N. Y. 

Cigarette kf| on steering post 6 

vnn Ounten Enterprises, 909 CdpLlj 1 R-aed, Akron, ObiLn 

tractor-drawn tree planter 7 

-lied blanket heated by fledrkify 7 

Oentru .1 Electric Cp M iHeKln?ton Ave,, New Yort 

Modpl home built of prefabricated parts 12 

Tlnr-Bllt Bee Id hfedel Producte F 16 DO Su. JuJIuT^jj si., cliLnipc 

Engine vacuum fills gas lank . 12 

LerLwlctL-Wllsen. Tdc.. Lubbock, Tcuu 

Plant sprayer fit* in far raver,.. ,. — IZ 

VftSLgrin'a Beisfl BIsfg, 31 W- Randolph Bi., CtUcaio 

Plane spotting system , T .. rrrPPP „ 12 

Small teeth start hacksaw cut. 13 

SLsjtiU'jl Ilnnia, 114 NO. ClLLLtojj £t., Ctilcaag 

The Bailie for fhe 5 ki«* 14 

Gunitork gives camera steady aim . 16 

The Hill Mtg, Ca L Neosho, Mo, 

Puiih-pull telf-cleoning mko . ... ^ 16 

A, 6 A. Mfg. Co., S*l N. CamotslLft A Yi. r ClflHfU 

Oil cushion in center of golf ball..... 16 

United SLabea Rubber Co.. RnckDieLLtr Ctetc t t New Ycrk 

Two batleriei run German hike... 16 

Emergency mobile tubttplion , 25 

Camera on binoculars film* Hof** rot* 25 

Wuihtub thermometer . ..._ tl .., IS 

'the OoofSMtT Oven Thmnameter Co., Fequ&buek. Coun. 

Bomber nose of Plixigloi. 26 

ReMn >k Reu* Co., Brutal, p«. 

Auto- wheel baloncar .. 26 

5 -SianL-ns - - H niL:niin Corp. p gt, LflUlfl, Mo, 

Porolla* corrector 26 

Johnston Mrjj. Co,, ZQ 3 D E. Hennepin Are,, Mfncicapodis, MUiel. 

High while blood-cell count may mean long life .. 26 

Prefabricated sleel haute , 27 

Cameras on lied film ski scenes 27 

Fountain in dipper handle t 22 

The BnfctF Hqnlpment Co, r 3 H 3 W. OiiLuLo, Chiea(o 

Pre-furmed cable strands .... 33 

Dlus^norc ^ ondEoy. 1 B 31 N. MeiJa Bi., Lee Abielcs P Calif. 

Diesels pass million mile post 32 

Eiectro-M&Uve Com, LaaiatLit, 111 . 

C-shaped rhock for plane wheel 32 

Malar-genera lo r unit for oM machine* - 33 

WcstiTiffhduHC Elwtxlc Co., E 56 Eroadwey, New Ysrlt 

Miniature film of human hand 33 

Mamfleld Ph ato-H cscarcb Laboraterles, THi 3 . LaB&He, CliJ-ca.nu 

Incendiary sabotage rr pencils' r 39 

'“Machine gun” road keeps cars in lane 39 

Alorm clock * witch On radio 36 

a, B. Bplcgrl Corp., 39 &H 3 , Catuinob Ava, Chicaa^ 

Pine odor from phial perfumes car.. ...... P 39 

Tht Ewpelle Cfltp., Dover. N. H. 

Pipe inspector rides Hauler through mains. 39 

Clothes hamper hat removable bag . 39 

Hydro-Tes Conp., 57 # W. A Jama Bt., ChLcaao 

Speedboat tows plans 44 

Parla bln radio thnrapy gnil 1 . 44 

DeForest LalwraUuifs. 51 M Wiisftlrc BU*d, P Loe Angeles, C*Ut. 

Rain suit folds inlo golf bag... 45 

Ironall Factorial Co., CineLEmetl, ObJa 

Transparent bassinets aid nurses 45 

L 3 o~d MwnuFpclUr«rQ. MenU-iOJOn,, Midi. 

Trackless army tank ----- - P 45 

Dude Ranch for Dogs 46 

[Continued to page M) 
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Do you figure your own financing? 

Do you figure the cost yourself? 



GENERAL MOTORS ACCEPTANCE CORPORATION m 
1775 Btoadway, ItBwVorh 

Plea tg jttid me copy of GMAC Ffgur/trg Chart for tb* c*fr 
checked btSoivi 

□ CHEVROLET □ PONTIAC P OtOSMOflllE □ CHICK □ CADILLAC 

Namf ^ — 

Addreis — 

— 

Cn nr»?"f Lida J .5 . A. 



N ATURALLY you look at a car 
very, very carefully before 
you decide to buy it. Why not 
take the same care in choosing a 
financing plan? It *5 wise to figure 
the cost yourself, in advance— to 
see exactly what you ge t for what 
you pay. « * to see ju&t where and 
how you can save ! 

That’s why we suggest that 
you send the coupon below and 
get your GMAC Figuring Chart. 
It shows you f in dollars and cents f 
just what you want to know about 
your time payments . - , enables 
you to figure your own 
“deal”— based on the length 



of time you want and the amount 
you wish to pay monthly. 

Then you can compare the cost 
of various finance plans._.and what 
they offer. You *11 be pleased to see 
that the low-cost General Motors 
Instalment Plan includes sound 
insurance protection for your car. 

But learn about this convenient 
time-payment plan for yourself! 
Write for your Figuring Chart 
today ! Then see your General 
Motors dealer. 

This plan Is available only 
through dealers in Chevrolet, 
Pontiac^ Oldsmobile t Buick and 
Cadillac cars. 



r ' • 
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mtn voun caa begins to use too mush oh.,.. look otn 



OH - {mm pi n g «| gn A | ■ t hfl E 
all Ki □ □ l wall within your 
mold , It LoUn you that * Cufi- 
dm OH ha* developed thet 
dam •□4* attention 




YOU MAY BE HEADING IHTO AH EXPENSIVE ftEPAJfi BILL 




Thn LongcT you put it nlf— lb* 
01010 it will co it you. For nib 
pumpiog: uauaLly mnanm rapid 
cylinder wear tai otarCod . . . 
4 0-d th.it can be treo cudto **■» 
ptDiLy« than buyidff *xtt& oil. 



AT THE FIRST SIGN OF GfL-P UM Pi N G — D 0 THIS h + , 




Hat* your mater lanric* man 
I Data LI Haitioga 
Platan Riogi — [ha 
Da t on ly pu t a ■ top Id oil > pump > 
log, but alio chock cylinder 
■■aar, acid Lor an la 1 1 high rapati 
biLli. 

HASTINGS MFQ, COMPANY 
Haitlflfla r Mlclk. Terumo ■ Wl-nnipng 
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(Conlanued from page 4A) 

Typewriter cover ertlsrgtl table top,. , 40 

Metal Aits Ctaltaman, 6023 3. State St. P C3ne**o 

Onp nnlcnna does work of many... ......... , 48 

Non u ipill bench cam guard* agernst Hr*. 40 

Frobectoscai Ga t J350 B. Wrslcrn Avc,, Cbkenfiu 

Portable X-ray unit 49 s 

Wptin(houae Electric Co., EaO Eraadwar, New Yetk 

Py rethrum r*«per , — - 49 

Folding picnic grill - AD 

Eclipse Metal Ufa. Co M H. V. 

Special nails reduce plaster crocking .,, - 50 

National oypanm Co.. Eu.na.lo, N V. 

U. 5. loses 4j401 square miles in now *urv*y 50 

Automate foal bonds tin valve... 50 

A, fl«tirader L d gtm r 410 Vanderbilt Avc_, Brooklyn, N. Y. 

Tiny filament* welded under magnifying glass............ 54 

□CUCral Ulcotrl-C Cg. K ^chanactudy, N. Y. 

Chemical analysis mad* wHh *l*ttrk <Mitint.. 54 

Album has velf-secling, transparent pages .... 54 

American Binder Co., 2S1 Fifth Aye., New Yoit 

Mavn camera on Korse man's back... .. 55 

Where End ladder leach** roller skater*.... 55 

Drinking-cup cabinet for affice desk .. ..„ 59 

Llly-TlilLp 00135., 3 £3 E. 42nd. Bt._ New YorK 

Electric clack defrost* refrigerator. 5? 

Borg-Werncr Corp-., fi79 E. W{»40ruage St.. Detroit, Mich, 

"Rocking wings' r remove flight bumps.. 60 

Grenadier Guards ride m-elercyc!ei...... 61 

Magnified shadow show* watch part defect* 61 

Push BuHOrt Museum *5 

Baby'* bassinet made of plastics... 64 

Jo warn. 225 E. 5712a 3t.. New York 

Wind powered turbine generates electricity 64 

Automatic farm-tool sharpener __.... 64 

Borft Co., SOI Third Ave. P Moline, 111. 

Tractor and crane lift huge steel tubes.... 65 

Caw and calf in dairy billboard _,. r 65 

Iriindal? Farms, InC.. Bprllik and J3Lh St., AiiunCi, Cia. 

FuU-fii*, portable darkroom 71 

Mii'Scn-C Specialties Inc., 264 Lvell Avc., ft w titter. N, Y. 

Special rubbers fur golf 76 

Early Mom OoLfa Products, 114 W, 27Ua 3L, New YoHc 

Hot press mo unis prints with dry tissue 76 

Technical AHSOdaLna. 16M CaBueUE* HlVd.. LCn Alludes, C'iiLif. 

Portable rotating barbecue nrin ir „ r „„ iriPrill „.„. rP 76 

Mooter MetuI Product?. Inc. i Puffato, N. V. 

National Defense Work On Night Shift... 77 

Young America learns safe driving 78 

Sprayer'* visor ha* renewable film ,..., BO 

eiiJCLiKD Eye Sbidd CO., 23414 W. W&rren Ayl\, GhJaiiin 

Fire extinguisher sound* alarm F BO 

Kiuipp-Mccrc Ce., HC W. Adami, CtUcage 

Well stencil pnnt* design wilti roller BO 

Jewel Paint Go., 34B No. Western Avo., Chicago 

Radio cars chart broadcast power.,,,, 81 

Floodlight holder ha* flexible arm 81 

HLIdy FiOdUCta Co.. 2122 W. Vltrt B!. P Efllwautrc. Wu. 

Stairway slide for children..,....., B5 

Scli^Liur Bros. Cd.. TTOdCOck und Huniin^dDD, Philadelphia, Fa. 

Cutaway model* show Haw body operate*.... B6 

W aiight of average man'* heart,,, . 86 

Candy dfiptnur on dathbaard .86 

Heodcisen-JcnltliM Co., P. O. Bos S P FrcdericiiOuini, Va. 

Fifty-two ship model novy,..,.„.„ 87 

Hand tool winds uniform springs 67 

L. B. WeyllL ) tn As Aasciciatrt, BOR W. MfLdiann £t., uI'jLcjrd 

Ham* cam fork* in camp car. — W 

Gyro-compass aims ship 11 ! gun 90 

"8 lockout" mask for plufi* ridtrL 91 

Hangar buill like umbrella - — 91 

Synthetic; goriEEa made for 96 

break-a tf head renew* life of sandblast noxile 96 

The No verso Go.. STUb and A.V.B.R., Plttsburtli, Fa. 

Six-tube two-hand kit receiver — ,136 

Allied Radio Cory,. (32 w. Jackin Btvd.. Cliicago 
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Plan Your Future 

Choose Your Field NOW For Success 

Will you master late or will fate master you? That's a question deserving 
your honest answer . - , right now ! Actually it is largely up to you. You can do 
with Life almost what you will. LaSalle will help you establish yourself for 
real success by providing you with the comprehensive* specialized training 
for which it is so famous. Choose your field . . . now[ Check the coupon 
below for the free booklet you want us to send you r It can be your first step 
toward assured success. 



Opportunities in 

Traffic Management 

The field of Traffic Management offers real opportunity 
only to the man who knows. Spare time study and the 
will to succeed have pushed scores of Traffic employees 
up the ladder to financial success, Ma ny LaSalle-trained 
traffic managers— both in the railroad and Industrial 
field— now command salaries of $3,000.00 to $5,000-00 
u year — and better. Investigate Find out how you can 
qualify for these higher positions through LaSalle home- 
study and guidance- 

Law for Business Success 

And it isn't necessary to practice law to get this 
Success. In fact probably most of the men who study 
law today have no idea of taking the bar examination 
or becoming lawyers — they want law training to give 
them mastery of men and situations in business. You 
know that — 

(1) the man with legal training is a leader — not 
a follower. 

(2} legal training keens your mind^-clCars away 
the problems that stump the ordinary fellow 
Hnd makes you master instead of mart, 

knowledge of law simplifies the comp] icatious 
of executive work. 

(4) Many top executive places are filled by men 
who have studied law. 

No matter whether you, are in a big corporation or a 
small business — in n great city or a little town — a 
practical knowledge of Taw cannot fail to be of real and 
viia I help to you in making a more successful career. 

In every state in the umon you'll find law-trained 
men who came up through LaSalle. What others have 
done, you can do. 

And LaSalle offers either a full law course leading to 
LL. B. or a shorter business law training — whichever 
you prefer. All text material* including valuable 14- 
VOluffiC Law Library'. Training CampriRCa the most 
effective features of modern law instruction. 

Executive Training 

Executives who arc efficient managers command re* 
sponsible positions and good incomes. And the need for 



trained executives fa growing rapidly. We train you 
thoroughly at home in yoilr spare time for every type of 
executive work — teach you the principles and practices 
used hy our most successful business leaders and help 
von develop your management capacity — by a training 
built with the aid of outstanding executives. 

Become an 
Expert Accountant 

The Profession That Pays 

The demand For skilled accountants— men who really 
knnw their business — is increasing rapidly. New suite 
and federal legislation requires much morc h and more 
efficient accounting from business — big and small. Cor- 
porations arc in constant nc«l of expert counsel in mat- 
ters relating to Auditing, Cost Accounting, Business 
Law, Organisation, Management, Finance. Men who 
prove their qualifications in this important branch of 
business arc rapidly promoted to responsible executive 
positions — -given an opportunity to earn real salarira. 
The range is front $2,000.00 to $10,000.00 a year — even 
to higher income figures. 

Under the LaSalle Problem Method you can at home 
acquire a thoro understanding of Higher Accountancy, 
master its fundamental principles* become expert in the 
practical application of these principles — this without 
losing an hour of work or a dollar pay. 

Your training will be under the direct supervision of 
a, Rtaff of legal, organization and management special- 
ists, business efficiency engineers and Certified Public 
Accountants. 

Preliminary knowledge of bookkeeping k unnecessary. 
We train you from the ground up, or from where you 
now are, according to your individual needs. 

Mr. Salesman: What*s Wrong? 

Why aren't you making more sales — more money? Is it 
you— or your proposition? Check tip first on yourself 
Other men — no better than you — have found their 
earning^ jump and stay up when they trained with 
LaSalle. Literally thousands of men — many of them 
years at the game — have increased their calcs volume 
and ea mings through home study with LaSalle guid- 
ance- Sound — practical — usable — right from field ex- 
perience. Train for top-notch production with LaSalle 
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USAILE EXTENSION UNIVERSITY A c “5 sf it u t*o« N c E °«i» * CHICAGO 

Would like to have your special bookie! — without any cost or ohlijnstion to me — about 
opportunities end your success training in the business held I hive checked. 



□ EXIfilicr Accountancy 

□ L* w : Decree af I.L.H . 

□ Trtfnr 

□ Modern .Sikimflnihjp 

□ Mrtnafi-umuat 



Com ntereli I Law 

F-ipcrl 

□ (]. r. A. Canchln-g. 



E 



frt IkHttS^ploi 



n TaduiiFi«| 

JJ Modern Fnrcmanablp 



l~l BMfLm'KD UnfiJlsti 

□ Uu»L(l«» l^frMp4ltdeDCf 
El Effective Speaking 

□ SrenoTyp^ 
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the handles kee 
off these knives 



Fading 



and 



tools 












f II make them alt 
Stay tight with a little 

SMOOTH-ON" 



Loose handles of tools, cutlery, doors, 
etc., loose shelf brackets and fixtures of 
all kinds, can be securely and lastingly 
tightened with a little Smooth-On No. 1. 
This useful iron cement can also be used 
for many other repairs around the house, 
auto, boat and shop, such as sealing 
cracks and stopping leaks in boilers, radi- 
ators, engines, piping, etc. Smooth-On 
repairs are easy to make and require no 
heat or special tools. A real necessity in 
every household to keep repair bills down. 



FREE 



40-Page 

Repair Handbook 



SM00TH0N 

CEMENTS 




MOW 

Hemt. 

Pamr Want 



■with. ITfl d Fnjrrji m q and simple in- 

alrur tian r: fnr nnoking repairs ftPOLLltd 
tht hcraxie, nn the HUtD. end in the 
ellujj. Contain* many helpful PUR- 

g£S-titfptiR nnt -published. c’lapwhrrc, T« 
Lilhtuikk yu-ur ropy rif this niRFlU»lr 

lilt in and Tnail. the cnuiMin, 

Cet Smoolh-On. Nr>, 1 in 1 T-ra, r 
l-ib., or in-lb. tans, at nejirefli hard- 
ware store, or if ne^enaeity direct 
from via. 



SMOOTH 4) N MFC, CO„ 
574 tlftnraqmpaiT Avt, f 
DtpL ^ Jmcy (lily, X. S . 




FEeuh.? lend the tret Scrusuth-Oll 

Rfpnir III m ib . 

Name- 

Add rend lx 



(Conllnved from page 4A) 

Code-practice otcilbtor for group instruction , 11 ,.,„„ rrr t39 
Bud Madia, Inc., 5205 Cc dar Ave. r Clev-cland. O. 

Microphone with reflector baffle.. 139 

MCA Man.idastu.rLng Ce , Ine,, Camden, N, J, 

PhenagtopH ad a piers with iwihh , 139 

S-W IndurtDr Cmflp&SLF, 142S No Wells St., Chicago 

Wide ran go speaker for F-M speakers — -140 

F. J. VOODeldCD. 6^4 Mesa Ate.. Ld$ AnjrelEii, UaliT. 

Condenser and coil checker .„ , IdO 

Aeravcut CiiT^MS rati Dll, We^ B Ml Cord, 

Twa>wuy porto hi# radio 14D 

Lwnr AvJh, Ihg. f Dayton, O. 

Uoiv4rlpl communications lAMivtr ..140 



National Company Inc., fthiirmQE St,, MiLdim, MamJ. 



Craftsman and Shop Notes Index 

AUTOMOTIVE 

Inexpensive ignition-coil tester . 157 

Tow bar from spare lire. ,...^157 

Entlrurnanl-panel warning light «... 158 

Triangular plank truck ouC nf mud 153 

Removing drhresWft pin from Ford cur „ ST ,-,15B 

(Locating lacks in auto tire 158 

Rubber tubing protect* valve-ftem tlirwdi 1S9 

Fitting pole carried on trailer , _....._„.1S9 

Repairing knobs on instrument panel 59 

Cooling Hucfc malar Oil stationery jabs ™™..1B9 

Lamp an cab shows width 0# iryck 1111I ,„ T1Tr „ 1 l AO 

Spreader to remove transverse springs . 1A0 

BOATS AND BOATING 

"Pa in ling" center-board trunk of sail bool. ..104 

Lais cf outboard malar avoided....,,,.,— n „.l40 

”F ekofT - . 131 

CAMPING, HUNTING, FISHING 

Slowing motorboat far trolling.. _100 

Leaders stared in shae-polish con ..„ rprrpr l0& 

Cooking la comp without dishes... JQ7 

Wire holder to roast wiener*.... 112 

Fisherman's seat made of bamboo,...— 112 

Automatic ten I- t o-pe tightener , _.H4 

Legs on picnic bosket fe keep insects out __T14 

Fishline waxed quickly x. _.11B 

FARM 

Tile-drainage cl compacl soil ..^,,.144 

Shields for power take-off uniH 147 

Born lanlora hold by wire. ..T4B 

Anchoring posts in ditches _153 

Bit to drench animals safely 153 

Poultry rests bung an wall... ... T ,^1S6 

Pitchfork has "flog 1 " handle T56 

FURNITURE 

Four-note dinner chim* ... 97 

Three-Her tidbit troy 

Restoring ontlgue furniture ,....^.^..149 

GAMES 

Cleaning cups on golf-course greens .. .130 

Umbrella and embroidery hoop game TlB 

Cleat or belt aids in flying kite ....120 

Pin to anchor orchery target. 12B 

HAND TOOLS 

Scroll sow altered to take jigsaw blades.....— ..100 

Notches in side improve iron wedge ,„ P „„l04 

W other aids m riveting pivoted joints 106 

Rubber tip an putty knif« UD 

Steel square used at plumb bob .144 

Machine screws held in visa,...-.... .,154 

Roomer far holes in wood. ...ll. 154 

tap holder vied as file hand In 156 

locating keyhole direction — 15* 

Bucking bar absorbs hammer shocks. ,,,,,.154 

(Continued io page 10 a) 
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POPULAR MECHANICS 




IVIaybe youVe learned that only with. proper 
training can you hope to get ahead on your job — 
maybe youVe often said, “Some day I T 11 take an l. C. S* 
Course, and really amount to something!”— but because 
of the draft* youVe decided to put it off. Dant do ilf 
If you’re drafted, you’ll be encouraged to continue 
your L CL S, studies — for the U. S. Army, like business 
and industry, needs trained men — and j>ays them well! 
Furthermore, you Will have real training by the time 
your term of enlistment is over, and you’ll be ready to 
step into a bigger* belter-paying job than you have now. 

Figure It out for yourself — training pays in peace- 
time or war-time, in army or civilian life. Mad this 
coupon right now for information on low-cost I. C. S- 
Courses in your line of work. The I m C . S, Limited is 
headed for Success — climb on! 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

CELEBRATE SO YEARS OF SERVICE TO AMBITIOUS AMERICANS 




BOX 3*W-J, SCRANTON . PENN A, 

With due Coat or obligation, please sertti me a copy o-F your booklet, <J Who Wins 
and Why/* and full particulars! about the course btfort which I have marked X: 

TECHNICAL AN 0 INDUSTRIAL COURSES 

□ Airlriiltnn* Q Air HrnL* fl t'anlramciif a ail BuLldiaa G Marian Engine* □ J<. JL. Brgnnl'mif'n □ Sl^rri*nME»«i 

O Air CaudiEiaiiSiht □ OLitan HiTvufMSiirUlti □ Mwlinnicnl PrafiUMC QgMUtOi-j 1 l i 'T igl r iur lifii; 

O AirclH.n.F Dnfiiag □ Kei^iUm □ M iirlinjiTi H^ >1 agine* ring □ Sl«t Mfltal Work 

n Architerturil l/rtf LLng I ] KI-t'fLrirnl l^rnfiinic [""! Min<- riivkiunn □ KhJpi IIhlIlLilx [J -SIutjt FTacUcq 

□ ArrkLiHijtcirx!i □ ElreirirjiL Itaamrenna D NaTlgiiLoa □ NLen in FrlwLrin P Eoiiiim 

l~] Alibi) ElSjklLh TiJrip-Ue n FSlnririn ] . i k 1 1 1 L n .ic l . I 'pi hi’Tiima-k in if □ Slfimii Fl LCirtj 

n A-ULif 'IWJi rticiu □ T^iinrHi-j- Wwrk □ llphllntf Q PhftTvn^CS-' □ PlipriiFfmn: □ ^1 ni* *iit|» 1 TWnJliiia 

.1 Av in I i-.iu i_j iV'i LM.[»>ii MprlijLiiir □ IImT Tr^n I m^nt M rfcal* n I J mi?(n- fr'iumiri* □ Htnicl-iifid Ka*iai"rrtn« 

□ HoLlernuL'Lnc □ M Labway IjbftiihrtAMaf □ Fi^llral IViUplL^iiy jj £arvftj. - Lna uid ?>1 n |:|iiriE 

□ D-rL- Ihii Kjjiuhvtluc □ S' Ixurving □ PuMic W<OTl<B KTlgisieerPTlC □ TvlflfF*pll FmgiiireTmi: 

n Cii-rmijrrj- □ t cai o L b , . r * tnaLiitw U 3?4 iSIg. ■ilfr.iikSoL □ THt-ir-honr Work 

U ( “I v I i Kiiclimriiia □ Murli ininr ["* I-! ri kih 4 >[>Br*-l Luff □ 'FVri.talfl 1 !>p#.i[£n-'inj fl Toni luxJkaEiK 

□ O'-rd Mininf I I Maritae-mtnl nil IijvnijEJi>iui U Kx-LLo ScFvMrii i J WnltMri*. ElutriB fend Gu 

G CutStriH-Q kldJuaoppririE; □ Ml*. i.T S F i|.lp pnnj. I^prr □ li 1 1, f**cliori Vurwimn. □ WimiIpb .M hii'.irri-rLiarirkf 

B- USIN ESS COURSES 

□ Aircnipnaac □ Advnri Marur □ C'H&llegB l K re;p»rmUwy □ rorr-mannliip □ I^edcIi 11 PCailwA*- p^inl Clurt 

n Haofch— plpq [J ['i'aliidiur>n:L»l □ -TIihhI Kncliali Lj >xIt*ii jislilfI iL|h 

□ FLiwi iihw CnimfrpwfTilEPirM D Cv»t Ao^aaalLn* Q I liak ^clio<ri □ fl mi iiIbi kl □ RMaiiib 

_l DiuinEW Mn.ii*iitmnEiE Q f. J'. Ai ^innLinx □ [I I imi ths inn □ IHti mt*i tfJfca t.-BittrLoa 

□ l Txr Lia.’ijijiif □ Civil Sw'ricr □ Fin-1- V**r C^LIcce □ M*na*in» M#n at Work □ Trn-rE^ M aimipmpnt 

home; ecONOMJCS CuuhH.ES 

□ A'lirnfic^l Dtomukini jj Hqiiib IjTi-j^m^UjiH □ Tea EEd«En. and Caf«l«ria 

□ J-'r-HH I:h pjmI i; ?rHi-j.Prj,- P FrorPSPionPll 1 lT««mpik ira arnl T'wtmin* MxoacnniHiiL, ( 'Ar*-rLupt 

^anlif^M.u-HUMu. iff. .idiirw., 

M|L. jsiwfrt F***rr\t rtriltinji , . 1111U1H1 . 1U1 . 1M ^ 

C'aHaJNiTn r*alHffrtf& tetfcT ffr CnHuifwHj Linritrd, Hv*ir**i, 

Ari^n f-fjkr-f'iilr JiiMdl eaupPM la I. C., fi. r 7 i IC Mi^^irny. C. £ r i^HvJand 
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Building plants and bimh-nhips. 
. . . CuUstruClltig tuak^ Lmrk^, 
tractors. . . . Working iu tooling 
plants— in feeder industries cou- 
trN billing | >arts and instruments 
— in repair - t nd - m aj n ten a nee 
shops at Air* Naval and Military 
base*. . . . In thousands of foun- 
dry, machine-shop and a ssembly- 
Line operations, Nicholson and 
Black Diamond files are playing 
a big part. For most of the files 
made by I Lie world's largest Hie 
maker are now enlisted in the 
nation^ defence, 

NirhoErion ami Blank Diamond 
film are widely ctioecn because of 
their high quality and uniform- 
ity. fii'vtve ptr/ert film lit tw-fj 
tlwzmi in ibe guarantee of the 
manufacturer, and of the initl- 
supply and hardware houses 
which well them. And that's a 
pood file-buying guide for a Hy- 
brid y I — medium C, med i a llic a I 
"trainee/* householder, farmer. 

FRtE ^a-PAGE BOOK 
“ft Fll-e FOft EVERY PUBPOSl" 

Hitldltfl rdf C9., E£ A tat ■ $1. 

PlOri dintij, H, I-, II. £ , A. 

I'J iV* Cuiintffa-M Plftni, jd 

Pw 1 



FILES 



FOR EVERY 



PURPOSE 



U,S. A. *" 

IC*©i M UA.A. 



(Continued from puge BA) 

HOUSEHOLD 

Snap fastener mends Fiok in pot W 

Salving home problems ............ 102 

Tightening push broom h* rid Its 104 

Oku deer kntbi Hgbi?n*d 111 

WdIe hot pods woven on frame ...113 

LAWN AND GARDEN 

Ilium in cited "water lily" 99 

Imdoliort well bides garbage con 106 

Coding cement jugs _ ...107 

Tea-lray stand ..Ill 

Ee*y way to shorpun lawnmowor Ill 

Wheelbarrow choir 116 

Plant branches pinned down with wooden forks. 136 

MODELS AND MODELMAKING 

Clay-modeling leal From toothbrush 114 

Wood ttrlpt steam td far bidding. 11 B 

Jig to balance modal airplane* 130 

OFFICE 

Truing mimeograph roller .,......^....100 

Shoehorn serves as erasure ckd.___ ....114 

Improvised copy holder 146 

PHOTOGRAPHY 



Strap hinged tripod head ,. .139 

Adjustable easel for enlarger .129 

Good photos of mechanical objects .130 

Flashlight “bums in" parts of print.... 133 

Dish cover protects reflector... ..134 



Clip holds shutter open 134 

POWER TOOLS 



Drill press vied as tool rest .....114 

Ouick^acting drill press clamp. ..145 

Clomp for lathe tailitorfc.. 146 

Lathe-carriage limit switch 14B 

Preventing belt slippage on pulleys 143 

Fine adjustment of drill-prets table... 153 

Boring tool far* drill prvtl...,,.,, _154 

Three-wheel knurling tool .....156 

RADIO AND ELECTRICITY 



Radio installation! in new home* .....135 

Hume recorder and player unit... 136 

Tube puller far tight sockets 139 

Handy trouble light plugs in tube socket 139 

Test switch from spring clothespin.. 139 

Replacing type-27 tubes with 56's 139 

Air colls wound an old metal tube 139 



STORE AND SHOP 



Clay reveals hidden can tours of work.. 104 

Cutlery hung by notched handle* .144 

Lathe tailstock indkolor ...144 

Window trimming done by refactions 145 

Partitioned bench tray 146 

Lumber piled In V-shaped bins 147 

Small sheel-melal brake 140 

Belling Strip Start* paper roK. 154 

Clomp holds end of Screen wire. .. 156 

Bread knife cuts crepe-paper rolls..... 176 

WOODWORKING 



Carving "Jamba 11 with a knrfe,, r 10B 

Falso top protects wQrkbinth........ 113 

Screen doors modi attractive...^.... 119 

Drawer partitions held by strips of brass 12B 

Large sheet stock marked with chalk line .144 



IMPORTANT NOTICE 

It Li the JnLenLian l-T this rr.i'Lgui.i ne Ca provide i Li rradrrr: m:1h 
iDf-OtGiaUGIl j-efii^'Jic'iS ttlu laLrat dcVrLc'ptr.cntx Ln the Tiirr hanJcuL 
■rta. We take rm Tespnn^i bltUtT l l? tp whether the rEuri^. enn- 
taSn«l In our artSeOes are Gorcrcd bs patents and advise readr-rs 
La Javsitlfabe this buIsImI Twloie making, ejsLnff, or Belli Tiff any el 
the products, machines, or proce-E-scs described,. In order to avoid 
pwsiWte ]]aWUt? for paicnt l tUfJ element., 
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FULLY I 

A SHOP COMPANION THAT ANSWERS YOUR QUESTIONS 
Easy to read and understand — flexible covers — Handy 
siatf 6 5 6li x 2— a ready reference that answers your 
questions accurately, 

TO GET THIS ASSISTANCE FOR % M COMPLETE 
VOURSOf SIMPLY FILL IN AND £L PAY $1 A 
MAIL COUPON TODAY TTONLV I MO. 

TH EQ. AU DEL & CO., 49 W. 23rd St, New York 



* 

A KEY TO 
SHOP PRACTICE 

PRACTICAL INSIDE INFORMATION 

For E very Mac hi rust, Toolmaker, Engi- 
neer, Machine Operator, Mechanical 
Draughtsman, Metal Worker, Mechan- 
ic or student. This 1600 Page Handy 
Book Covers Modem Machine Shop 
Practice in All Its Branches. 

A COMPLETE INSTRUCTOR WITH 
READY REFERENCE INDEX 

New from Cover to Cover. Telia How to 
Operate and Set Up Lathee, Screw & 
Milling Machines, Shapers, Drill Presses 
& All Other Machine Tools. 

5 PRACTICAL BOOKS IN ONE! 

60 FULLY ILLUSTRATED CHAPTERS 

Covering: 1 — Modern Machine Shop 
Practice. 2 — Blue Print Reading and 
Howto Draw. 3 — Calculations & Mathe- 
matics for Machinists. 4“ Shop Physics. 
5 — How to Use the Slide Rule. 

r _.ASK TO SEE IT!.. 

I THto, AUOEL A CO„ 49 West 23rd St, New Yor* 

,<! Mail AUDELS MACHINISTS & TOOLMAK- 
IJ ERS HANDY BOOK, Price £i Gn 7 Days Free 
r Trial- If O. K. I wilt remit £1 in 7 days and % 1 
| Monthly until £4 is Paid. Otherwise Z will return it. 

Kama 

Si AiM m . 

! “1 dWM^tlOM— , 



Rcfcrcqcfl,..- 



-r.*x r 
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bVjk factory, bat deslrtd ■ 
make t&ori- money Bin! I’rmtSiu 
my education^ 1 m4 nlwi 
tUdfa orETOrtTinELLi^ an iS canitkL 
rrith y^k-Eul liuji;o Jm^Liatj;. 



1 "Uadla MFridoif ponDiUcd 
d niL to attend achocl mid wnrk 
CTi iiii bill] WLi'Jk-imdii, l.juti 
r. izn- I-. I iL^ llii 1 M.K, 1. CiJUEMi 
I v.LLh ifajrlt Sefvke Mnii-iK^r 
it |+il lu ft Wft^ TOOH! 

^,..•1* my lorng ivap-- PF 



/ Jumped Mq Thy 
from */S to 

*50 a Peek! 



- UttnfUbD I tscwtl_ 

b wafi so- practical 3 wm noon 
aWc to t-n-m 65 to J-ii a wt-ek In 
fcfiirL 1 LLtuf Nc.r'-irii:^ ILi'Ji -:i Tbi-i 
i-jilL Fur L Lr X. It. I. CullThu and 
led to wt-ik oavius fur 

mr I tV julu .in F I -■ ti 



CntlTsff trMilt EDffl 



" ifcfrti rf Department sent mo ^ ■ tit <4 a iow-[itiy scUipc fartory 
tn SLJiiuB JiWCEC 41 - Li lludzo jrah and jnst Dio Soto iladlo nt 
C t[iL-ru i. > * f . N'-w | mu JtmJjci I'Jzi - ihkm] pay ; -l*ji ii I <L« - > L DU: to Oim 



ITiUCuT of ^1 aEinb IVsUl Sltid fubds fur A mllcfit education, 
connerh-d witd IVleriLi-iiaE 43 tB* ThciK-'h u prnini.tbLjk lul.uK f-OT 

Uuti WUXK." tliorougldy Uauifed 111*4,'' 

FIND OUT HOW YOU CAN TRAIN AT HOME TO 

BE A RADIO TECHNICIAN 

Gf-tt 1 TUB FACTS— 0IAT& COUPON, TEie hMehee pragma, LrwraiPed 
numbur fiF IL.m.Ikis La llw, n-cw detelBfBieini In llrraikTOi-Llli.E: nre til- 
ctviahif til* lipporllllllUefl far i 4 1 h h ! Jnl.fc ||i 3Ej,iJta I- UlhI hlie |jiiu- E train 
imbULnup nima nnd vwm mfzi to junUm up ro $r.d a week in e«kI jnbi 
oj JtkiSjfj , L , L > ^hDli?lj.nH mail ILiiiLIn Opcralun- — La s-Lurl iulm mini MacIJo 
lujikncxF-ri. I LriLa Juu Ed luuhe £5 I u 5-1 U a 7i«fb fining ILjiLLus In Itiit-e 
L I In L 1 Till III. taming lUdko TrrhnlrHn;.. wlim dmfLed r 41 ra M^lclnn Jn 

Had nvtltkij For botu-r pay, iM-tier nil HEP. In UlUliFJ pnnrs^i, lcr*il 
"Hlrtl Upwaplfi tn IC^tSa ■ TMs ri1-FU.se tioiik pnlnli in.it Itnllii'i tpirn 
iLmc in.iL full lIttm- mranry msi fc I n\r oppurLunhltEK. (IrC VC U R roqpy FEtBB 
Ludny. .Mil] I hr rnupnn belaw. 



Hl'PE. lftP, \ j.i ion bL ]t_ilju EnxElLpEc- 
WiiUii«uiia, TJ. C. 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 

CELEBRATE SO YEARS OF SERVICE TO AMBITIOUS AMERICANS 



Ir it does, do something about iti Get a raise in salary — but first gel the 
training that will entitle you to this raise. Thousands of men in the same fix 
as you have gotten this training by spare-time study of an I. C. S. Course. 

Mail the coupon today! 
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□ Cinwmng □ Civil kbe-»tm 



FI FHulLry Karinlug 



□ It. Et. L^lipukLibBii □ EErirlgEmtioii 

□ >lui i;-ary KniijiH-ri-nc 
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Jobs tor MACHINISTS 

wd bigger pay for men who know their work 

Ttvis liEnntr^Lud^ course ffEvea you the practkft] focta an 
modern znsK'htEiHiii, b , p-- , Lit-ilziLE r n l-* C. fc l >, > r L-; , yuU need to adVATHM* 
in machine ithnp work. Take iidv&filJL.frc of the ntber man'? 
experience &* found in to solve your problem*, 

increaae your ellicicnoy. with 

The AMERICAN 
MACHINISTS’ LIBRARY 

S vo-lumca — 23SS paqtl "2-51G U tm* ratio me 
(A combined hom^itudy court* and rittram* library? 

Thii library at muhlnc etro-p practice wilc wtIh^ii Ei?t pcacilcfll mtn 



ti jfivtsi ynm Ihr. bt^i dl<:IIlh>JH fuf every klltd Of TWlACtiJur: shnp vtwk, 
]r fuSEy exjnalTW lalhe*, <trlH*. and w murliLua tools anti lticlr 
thpcraiEon. iLubhiiLiiiLu err* 8 * machlnee, Ejwode and Jews, nwir dmlnn 



and. producSIOLi. Jutland tlslurw, piinc’h uml din work, netalHirriLr- 
lukvi'ir . <«H!. Plululy wr1n«i — completely lllu*trated--ihc ttrM kind 
or iteip to the machine Htacp man vrhn- wuuca lo advance hlni^e’C 
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EXAMINATION COUPON^ 

MCGRAW-HILL BOOK CO., WO W, 41nd St, Hew York, 
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A > GREAT FUTURE! 

Complete AeronautEcsI Engineering or Mas- 
ter Aviation Mechanics training in the heart 
of the Aircraft industry. Graduates obtaining 
immediate employment No flying involved. 

Aviation's foremost school; estab- 
lished. in 1929, Located on Grand 
Central Air Terminal For full in- 
formation, address Dept PM-EL 
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UT . iiccCSfi- Tor ifwiiMFlda ar LnvenEoriY 

FREE PATENT GUIDE TEU$ WHAT IQ DO 

Qui r Til*iit Guide r M 111* Inrtnlnp" nn- 
mm rd 1 1 :■ m i , p - ImiWE-tlTlt CJunstlorLR ruru-^-rci J ji e 
I' ll L.-’ ■" - which Mf miiRLMJiLly u s jc^'.I by Iei- 
yudIoi- 4. IL tclli vrliat fucL t, tSki LilMH. dr* 

iillx. driwIiLK.i. etr., *ro fropouary to appLy 

fur .i » 1 :i 1 1 - : i ■ ; in-.. I ik prut* cl y-Aii in rent Sot 
i)m:i - 1 ■ i I und wlLnt-ueiL iJJaClOtfUrf : 
why you itmutiS DO TIGS AT ONl'B TO 
H.4l IHl'AH]* YOUR RIGHT* l p™- Pat- 
i'i.i, 1 1 Tii i- rrcnfijj# cim hr nln?rfc,*d Sei advaiWfl 
i.f ji.LylnR ftlLnic fuci Ll? dc-lrtniliic WliellNGr 
L'iu I . i i i It IKU^iibly E'miiahiMr; dli- 
i:i-M', eostP lnTsLT-*U: l-t’Us flf u pracllua] 

w.iy -tdd Cm paid Ml i-muLLur i-uiim aJ 

Liie appLiuai'ii^i UTOnresirj ; lella hnw smrin 
I ii mi: I ■ fltvUE*J lln^iMl:i| horfcliiR. 3t 
i i - ■ 1 1 l iY. uiiirty milmII I iivent Luna tune Le- 
r ■:!.! • Lijr-c cuumirtrljl s^urL'swa l JlOfL' PtE- 



rnlF ^nvcTlnfic Liapriurnie-Dls- 4h exEstin^ 
AhLl(-h i ’; ten n j ra lie- putenEed and lUni^ClL'il: 
■rijjiiains imur- 4LkieT TarLl Of LlircTCSt ba 
InvcnttHM. 

WHT YOU NEED IKPEflT ASSISTANCE 

Tilt riUUl Lam vifTO mnet-nl fur year 
iH'iW'li 1 :- -|n j;Lvr ynu pruecrlioei Tur llir [en- 
Iutgk of ywu i i l li ■ r. L l-i 1 1 ii'ldi h h re I'Hirnt' 
ii I k I > ir BlzL Ll ieti* Toarurt^ nmst hf IrKiiUy 

ajid it} [11- IF* I.V id farlh In Liir form vl 
tlHLniK Til I f. jilia&f- of I In 1 priHTil n i v h 60 
nuzipJi'x Ika! I hi- TuL^nl thr 

JziftfniDt io a rtiiTHWtfiii tu-clal*rr<l 

™*iil Atmtn ty. W* malnltln * Jai R.; -Einff 
—CHTnrillly (rnlncd TWristflEWt P¥l**lt At- 
Luniuy j — os [JtT I dn( l mi mil — eipf tleirfM 
tuuTL'herl — 10 JOEVy yau. We liau- Eimi 

&ufv3p? Inventory r&r mot* IIdih "JU yem- 

TAKE FIRST STEP NOW- HAIL COUPON 

SlaJI the C-nuptii feir FH£E PaTKNT 
OTTDD, With It yr m tl|Le a|?o ri^Lvi- n 
FLLIlK "Iteeunl nf InvcDllnn 1 ' funn which 
Will L'tialjl? >inj uL Oeilt I ik vilal'jlljh the date 
i'Wt idVysulOrj P h^ret* ywi fll« yvur l a al- 
ent Aiipl IfaL Ian . Tlsle ene-p- coan J'^u siaLh- 
jnH>~ajid may ho L'Slal m your snm-rfs. 
Heinftfihei. Jn l h Hli'nt izulrc-r.:. Al^lCI^ IH 
I.MPQflTANT. DuLuy can mily hu (oally. 
Mill li't Coupon m :i I-, vim>lc?ic. at jmsU] 
Jl un a ponmy pr>3tcicid— Loday. ■ 



NILITIRl lifVlKTIDIS 

] ji v a ii 1 i d n f w ki r b 
in-alil I k: rof.ikJc=*d r.i 
vulwt tn NnlianiiL 35 m 
I qnir. v.rc f i fti R[«n-ii.l 
xLLcntinn, ih-m eh iKr 
cfEr.iL nl ■ -• iii mg in 

lukir.iKEinE aK Dr^Dir 

hiicKnrn ;H. 



ACTION IS 


IM 


PORTAN 


t A 


UA 


y 



CLARENCE A O'BHItN 

Et^giikred Patent Attorney 

before the United Stnte* Potent Office 

Dept. 1 Hi, Adams BufEding, Wosblngtarix 0. C- 

PEeujfr aen>l IliO JTQ"it lft-Fa.RO r*l*at O'llil* a-iwl 5”01 1 T HwlallF 
peepu Itil "lE^rriTg nf [zr. ■.* :il L'iti' 1 [fflrm J.«Tlt LdK. Thla if-n.uest dWfl 
naL utillJiate Uif. 



XamG. 
Addrctr— 
t’Lty- 



. F = , L ... ^ 

I Pit Q Ki ■wnlr ur lui i lE pJO'Inlyi 
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dilltliM mCclihtan ami butrumnniM- Tral 
frivol inu'lr-t iiU wqu3|j|Hnl and iLn L-a [ 1 r L I y 
I ull t aCi-iTM'- 'il by Llic tiuv^in.pi.L Car dish;, p raunr 

f-nuwi, Vi' lit* fur £lf* £-1 ^:i(a ribltp. ir-LiLi k.[+- 

ICALIFOIINIA FI’ 

- SCHOOL OF AiftPHflUTLCS DIPT. Hi-fi 



learn this 
Profitable 
Profession 



I WANT TO TRAIN YOU 

For A B Ig^ Pay Img Job 

IN THE MEAT BUSINESS 



Thousands Appointments Every Year 

$1260 TO $2100 FIRST YEAR 

Kfl 11 way Postal Clerk* — Postal Cferfcs franklin ihst,. p*Dt wit-i. flethertar* h. y, 

^Carriers — Customs Infipfftors Gtbtitffrwn; mill) \o tut, uiiii^ut eberjcr. 32 tuec- hw 

Stenograph er f: - Typists, etc tifi^mmcni_lrLji paLd euiuml mu atw rruhTiJinj; : 



Mail Coupon fcPnmH lately— x™_ 

32 Pigt CM Shyih Bock — FREE 



TiciUcn, tec. TcJJ iu-b ho w Lo f for * iiofdllwir 



1 , 100 * iL-uh lkt fif IT. fl. 

JiLuiki, LhillcJ. hoik. 



WHY NOT *3«rwt ippLiiir, nvTrtm^r, CaU. ffnlb- 

1,1,1 llU * iTlnsfr I ■ i j I L h ’ r 1 1 1 ph l Ipm.'CI* fell 1 fiHrf-. 
Jl-pl.-tiuh-ui-u . I 1 1 Up |Eir ctiJJi^-LIhii *, Ei->>Oil PHMh 

.M, siHr.i> wnrlb El lo ET l , u'. Ii . Tiic- work Iw kn- 
nA*lv kcrierr'itkmc wLlIl my JjiiinjeLLGiis, picture, 
lijirij | m Dmk't del nyj Rend l ijl- i iltiv. lumppl for 
IllUPETn'k-d Ib-OFpCfEU*. l.‘L 1 Eur ± ij MOmhI I IL^T tiLiIl lt FI I L'fi. 
Hr. Sine Lair, Deaitf In kruee.ti». Gep-1. fi, ulme t A J 0 
Slik Di«fln, Calif. 






At bom^—tn ppnre lime. Miioy Bwtnnri 
1 'BtLigu-frl^bl, ' ' kllLel nt'l E ■ronfl-iSencH? unij I r- 
crcaec ca nil hf power, IMa eaay way. Writ* 
fur IfeeWikki, JJsucaHVt Hon- 
tffXS IVffA H 'tfJTda IlCid. req □ Err piculs, 
Niilh Amtrlcin l-riillTUBK hoi. 155C 
ms M Ichhpan A™, Chkjpo. Hl.noh 



Say you *av? ft in FnpuLitr Mechanic* t 



in g o Days at Home 

HumEmTj of .and women uf *LI ifiei IE -fid make 410.041 to 

424). Od in a ijh£Sh Jay (acirkU t rLui it I Dc SWfttlLili M*ll4g« and; 
Hydro- Therapy cmLflaentF. Il»rc ll • fclD demand from 
tfGCpkLill, BiniUMbmn. I" I ubi, JjccLnri amt: iiiiTiCe puLienLi U 
well ai □pparLupIllua Eg! MUblldliliiil TCMJf omi Cir.ro. 

J-rT-Din ihlp knlttelUbg Jlione) -ILLuIeJiie pror^aBlWI 111 JCUf pn hnrae 
bf rauJJ, fbmujil WT Ijhide (LwLj? cniirje, Same iaLLru-: L-titl 
IB 111 guj NATIONALLY KNOWN teiliitnL ichud. A dlpUm-.i 
la aiViihW upnn wilUpLilLuP uC Ul« C^jria, CCilFN can lie 
tGlabl irEC'l 1 3 (o 4 dmiIJli. High Hchucl Lrnlli- 
lllf Ii r.nE oecEU-iry. Many ti Hi l>Lg m«\*3 whlla 
ImTnini. 

Anatomy Charts & Booklet FREE 

Enin] I nmf and iVc NlU IncLudi Ublf-ornt coit r 
mcUicaL dkClJCUrtn 1 .. F*ik*lnr roller and 

Hydro- TfcicFipj’ nirm'llei wJUmut czEtk evil, Tim 
: i-i iiLi l n r eourse alone inaj bm irorLl: EDAtky illlMR 
the InoJefct LUk'. Lcij tit, 

Soitd coupon now for Anatomy ChirEs ind 
rnntHlniiiB pheianrupHt BPd laEt^TI IrOffl HEMUTllI 
Of ad until. Thfw wllfill h-o ae»l &*itpiid^FREE. 

THE CoVlAfjl of Swfdlsh Miisauo 
D*pt. C6I — E. hAmms 6i„ ChLEiin 

You i-i:i.y SLinrl me FREE and putLpuLd. Anilulbr CJliaiLt. LKKiltEal C 0 ii » 
loLnlnK pliaLntfrnpfcjfl urid IeCUH EraiH fflfeijUaLOt, Ifni ttfmpJtiE® dOEAltt 
dJ jprtir offelr. 

Name . -< — ^ 

Addriat — . — 

CUT-— — . — 



TU+mum E UitUn 



I h j 1*41 Ej-blnnl ImmlrbdJ " I nsn Lhai y£ili lu l-E^uikrfl VITerl 
Mul Cvilm. {iml [ht_ F I > L - j*J« krkP} ■» lm!i GC'k« l* 
m«nl. ll c ',i r pt ifc.'iT e-rtr W-WO urn n ftil markALM. M > 
nil-in Tfl'j P| iT-Tt, iolniiTi Ir & m . t f . .I-Lm:.! M 

t% cuLtinr ri«4-iiii Ar.e retell rjvpnrtiiimL Inrjn (qj^'I V|| til .. 
PhV Klin- f rill . xi Ip: :. V r. I _ t-Ti rr pin;- «-biiI 'frrirt. Wl lM M>l 
koliy fee my Li| TlLiLE! iuLiLuc kiiU kJI UtUl >- 



Hattaral Sth^l cl M«t Cutting^ Inc.. DapL U-2l F TelsUfl, Ohl#, 



&6ort-£ut Maffiemafics 



COMBINE* WITH 



Practical Mechanics Simplified 



IHEW 2-fiq-l TEadinf dgujtc! Ktm an lenfft ElW 

bpi-f-.:.. simp»;r..:-d vyutm -nr vud by rtfjfG.. 

ITWri. mf-irj-rfi, accourvLuits, "maiLn irondc" cm ;-be 
iUec. Ijeam tai t »*y ?■- rouflipJy + 4 ■■ fi- 
brin ■ gJd-Mii«t«l imjItiplicaLim; , ; .ld 

lOHE ' • • • of fll'-rrx Eh.il |i[Ti!Siin,[ ihriirE-£u[ irc^.Kl 

Leim ! -■ i r. 1 , ddc fUk. tt:£l£tfU-lih!. lu L 'jl iLliTrt VirCO 

ry^iuir. i -jj - - *t£_ tuL Lirct L].i:r&icd volume iwn> 
furlr K-il h 1£1*£31. *nly EL potlpaid. SitlllKLKfk 0T MlUIVl 
JI Arriiic rncadi wilft ymr mapc-likr rmr-lal 

[IiIm Ccunpltt* ditiili . . . nrwd cvnppn TCDAt | 

I MUtilN Cfli, Shtmui 5L, M.H ^niapi 

i Pk-iteeHyd |Vh- ii. La-li ah^ji Mn2itniiiica ancl 

| Ih4^ical NDObliptKfe 

I Himt- ^ — — - — — — — — r 

I 



0F^* 



(t-a- 



X *= 



X 



+ r~ 



★ GET ON “UNCLE SAM'S 11 PAYROLL ★ 



Be Your Own 
MUSIC 
Teacher 



LEARN AT HOME 



by note, Pi Ann. Violin, 

Ukulele. Tchw Ban lc F Hawkllin 
Guirar. Pi a ho AcoortTkon, &*if«phenf r 
ov any olIilt laiauumcnli, WomdcTtn] 

Imp-rOTril mtihfrL tilTiLpLn w A U C 
NO "nuruhoFi" qc tflet rnqalp. (!mI 
ivrrHKf? wiIj a few ftfiUa n kUj. (her 
JflD’.PUa !tHti£Tl|4L _ 

VBW IT rr irlfm-flrd wri-r | J- y f -t Trr- Fli,- k IrL 

™ Jl Iwi* L^-imt A I'kliui Sv.iiTirJ« cij^jininf tb|id riipLIn,.^ i|, 

MenAkiiL famito «i---r :-niei>i. li.<^r-i:ic..i-> - i>- ■■••5 -■ i ■ MG-ii'-i h »r ;mlA 

U. 5 SCHOOL. Q : IMJSIC. 7 B Bfiiiftw4efc BMff ■ Yor* Di!y 

EARN AVIATION 

IN LOS ANGELES * NaHon'i AvIaiJon Capital 

fiUC* li'rnri bi Lur AnfrLn hinlii-K p,ri;LTll;^ 

W/tmtU. pmilxcs Car erbiliv' “ 
let i.ii Lae y-ilf!. -.«. ciuanAcrui 
liKnicI koJ i 



Sishfc, k 

dtitf | 

FLYERS 



AND JUNIOR SCHOOt 

JdrJ ywr. piillr IrTHeHMwIi R, -O. T. CL iDdh-hj^lii^J nMnfkkiD IcarhAi 
|l bw Haw to ■ . . I eud'.v iia-htiK iann tfc»T M*tk— rtunciilK 

jMuldKUCi* i> iB-.i- :■ >. ■ ■ ■ him lc-r iijiurc. AkJ p [■ ■;■ r i^jl. *, ilhltUr i^liLi. 
"IN) fctr* taE-piiM, . ; i-Jl..-. ‘■■ iiLi. ii. P_t..|i!(. 

e.l- O. B. 11U Main Sl„ Mb 
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POPULAR MECHANICS 






LOTS of JOBS OPENING UP A 

Machine Shop Men iii 



pIG 



Electrical Engineers, Diesel and Air-Conditioning Experts , 
Builders* Contractors and Automobile Mechanics, too , have 
good chances for profit through BIG DEFENSE PROGRAM 

i 





Kow is the time for every ambitious mnn to start m 
Ocae of the fields which are now opening up new jobs 
in industry. Get the facts needed from our world fa- 
mous technical cyclopedias Use the jiffy inde* to find 
out what you n&kl to know in a hurry. Shop foremen 
should welcome men who prepare themselves this 
way P and industry right now is on the lookout for 
Skiikd men who toow hflW, |() R . g y olttmes 

ELECTRICITY 

Thin iwvt ecv'emteenili edition nf 
^npILed eleeLf Lefty h-i* over 3 ,000 
— hundreds trf iLLdrtiffttlo™i- 
I>yji^ mos. motor*, piwierttLatiaiM, 
radio, kl'.-viulQci anil Iflany, many 

otbci all covered. Total 

ffkt *hJr sa* Ji. 5«ie *1* trWL 

AUTOMOBILE 
ENGINEERING 

€ Volumes 

Whether iran am a mcthaiiJc of fetper, 

expert or .apprentice, onto nwner or 
driver, yoq w ill find Kieat value- in the'sc 
autn boo-kn f 19th -Edit ion} which teLL yaii 
erep by t-t * p to dLfik'clt 

paim. 1, 500 pane*, 2.000 S|lufttr(ttd^nfl. 
Marine rnjpittju,. avia-tinil motors, Diced 
tis.iii nr* jiidiidui. TgTaI prlea only 4JL5&- 
5 «il on trial. 

BUILDING, ESTIMATING AND CONTRACTING 

9 Volumes 

TMh n*w edltlonKhnalfl 
m*JiS It ™sv Tor any 
caYlMfiter to (Hn-ulPe a 
ranlrrirMF. lDY*hi*blo 
to build era, ttcn>d fr&m- 
knK, .-;L«L aiu*nc. nrrhl- 
tectUTftl drawing SDCl 
«Lr k I k ii-i *BtlPiHtLnri. 
p&LnclTiff niiiS decora!^ 

Mm, heatLnm, I ■■ nLi^inu. 
crnitfiMJtdhic, conrrdc 
CiiruiH, and many filter 

nibtecta well covered. Tot»l price $ 2 M>- 

HEATING— VENTILATING 

IHCLU DING At It - CONDITION IMG 

6 Volume 

Oro 2 h eoa pacts. SOO llloftnllffiii, 
covtf tula n*w iiidiMts-y Including 
heating, ventiLatiHg. InsulaflTiii and 
MTnilar subject*. T»^l prfe* 534-Afl. 
SpiltFitrU 

DIESEL ENGINEERING 

6 

Volumes 

Ovpt 3 P SOO po* 0 S prtfhttdy illustrated 
Tniike Diesel, the new |x*vrfT, C^ay td 
endtF^ttf =nd - Ijcarn Diesel opera tinn, can- 
nlructiori &nd repairing lliiu W*y- Tntal 
p-rt«* W4JKL GentWI trial. 




Send *n hill. 



rz mt .»- 


iHLi :'iW . 


iSS 


g£| 






SHOP MEN 



Needed 

NOW! 

,yfi ywt a chaj»c= to qualify 
vetybodY know* that therfi 



Loam to sot up and run almost 
any kind qf machine. (HAKE 
MORE MONEY NO W P learning 1 
quickly NOW TO DO THINGS 
which usually taka years of 
study And practice 

THESE S BIG BOOKS * 

fot pforanKlen in tli* turban lent field, 

aa a sbortac« nf tiki Lied mrn ri E bt BOW and are likely to bt 

raare, afid innre rl-l.J Jqba OPcr t Here are 3 P VW1 With pearl/ 

ijDOQlllavtniMw which amr tool makj^.patteJrd foundry 

work Pinech®nica3 drawLng 4 iVarxinij. maCLilpicetiap pra.cU.ee and. Ihall- 
.-.armenl, ^nd fmruLredj vi oOitr eub.Jtc*n- TliiH *tU iK Modcni SW 
l^rflrtje* ** tfhou^d ItK fcndDraed by HlaJlHfscturBfm, kiLperinttOCKata 
fiivd loremta tVCTywtiere, snd we believe wMlaLveAny mechanic wM 
Hgf^ftthein =ltl advaPta^C Dvep uetrained EBtfi. WJtP net we will 
iudude a tia btndec ol EK^rly PWH ■wElti 26? wfilnaT nhap 
ticket* aitri 1 ^OOi LI yfltfatJMi&whJch ihow at fip by Step h&w to set up 
atsd pi n almwE an/ kiud of afc-b. Th*a« in add I ti OP tp the B hsa 
booki pictuffd Total price inly i3L9li 6*#nl cn trl*!- 

Consulting Service Included 

A vrarH ormsiUH Ln K nTlVlhfee Tfcth out ctiftlriw.'Tft will DDW ti* BtVSD 
to eat li buj'er ul jioy Bet of iMSbkt wlttuml change. 

ANY SET SHIPPED FREE! 

for Exccmi nation, ah you need do to ecl. a set cf ■^ludrro 

shnth Praetii'u' 1 h vdIuiooh iHtm bLhder, -'AppHcrl WocLracJU' 10 
VOli mcH, ■■Auioinobklo IL^fnEWrlnK 1 1 ft volumes, g; '; ^ ^ 

lriiLi irisT! and rrjatnictlni; D volume^ - j-ioJiuj^Veuil atlng 0 
rpluraioti. "Olewl E-:sL E hLeertnE 1 ft vuitiuLtfl, dor JIM cxanLLnaUuti IB 

in hJ.Mn.1 lei trie oiiiLpijii below. Tit* IjmE Ti U rfr 11 1 1? ^ l'^v h ^ r \at 
pay ihf! dulSvery ouLy- Km-p iht.m 1 nr jlJ i L * v* IS .Dot 

SS&ok them bu.Mi and yMI Will 0WS IIH noUdaE. I Wjl-tfod. 

Brnrt Hinlv iHS In IIJ deVB nod tlicn *3 .00 ii, mnnlli uni 1 1 L.iC ttilal 

IhNci Htiowra l.-i tliiLiL There in no lui tiicr nbllEatioci. 

A rtl*r I Tec Nil iC*l 5 ncl ety P P U ftl^hers— Nome Study Ceunt. 

Dr^Knl M 3* Lit Street. Chifiiflai HUimit, MIS 

f H CDMpu/t DriflffS Any s&t FAfE fffr EidrtllfllJ/flfl"! 

I AHERiCAN TECHNICAL SOCIETY, D-pL KOI* 

I ftrCKrl Bt SStn ftln.Bt, thrCJflO, IHinm*. .... 

I &1H3 for 10 iSaya UW tliv cyclnpcdLa wlkkh 3 N*t here. 



| Fill UJ» ««L tlfrt 

I i will pay 1 ho delivery chaff e* only an-L if M\y nnlLnlied Will 
! eend Vfrt S^.lXl in 1 U day* and then Si.OU it nmnih unLil tlif 

I total price of , . , , , , da ]JaitS i . tl I I return, tli.fi 

j bookd irt lOdfuVfl I will ov.-c you nothlPK- Yflft ®« to Jiitiude 
j n year * confluklDg- priVllesc* vrith yo-utf iMtftlu^rn wiLhyut 
■ extra ctur^n 



JV^nLd. . 
A ddress . 



t 



r^dy Stoic . 

I S-Usi.r, H Irttn PthtlW r-ruiifr.ckrf'i feml naum M'J ■■Idl'W* 

| emoKiTHf iuid nL Inal mic bllr-lll^VEi Pmw' *-■ ■ H™*#. 

b— ——————————— — — — ■ i 
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Lock beyond fust cr fcbu Look at Ike opportunity far 
a permanent, profitably career. With e knowledge 
of plaitki, you enter industry a* p ipeciuk'it, pro- 
pared to ndvanee with one of the fattest growing 
dfvltloitt of but inesbr 

START TRAINING NOW 

You can Irak in Pkarfici cri fh a industry -iyp* fbopi ant# inborn- 
furies of PJaifid f TJ—or jfu/-r in your own J^irit-™irnm«fifll l iify. 
Tlkfj fruifl/lig If COfnprB.HonHY-o and practical. If you ari jflfir- 
eriod in frpiniJ?p lor J)ie r raw nrtd fraidnnifrtfl fitJd of p/ofttH, 
writ* far c-pmpJpd'e information la 

PLASTICS IT I 

19DS. Alvaraifo 5ti, Las Angeles, CbUiomiti 




PLASTICS INDUSTRIES TECHNICAL INSTITUTE 

PJifj--# jnCiafjTiijfjpn" on Piarns JTT Inr.nirjj. J am i.-!vrAtMd fo 
□ t yKTT EBqiaeeriem li p-iva D flBRldsml day can jm 

I I iCdmjhlDOllGfi h j:iiu il-^ iy r :nrL ri'it:Hnr.| lu|[‘. n*J 

□ Harr* b-'mJ s' dquim 

Y«w H"]h Sdrael? telega? 

_Afl* 




TLL FINANCE 
YOUR TRAINING 

t/Oidc. fc-jsy v-ny. Prepare fur 

Kaod jmjr Radio .hilm, "Learn 



in^nL. dprintlnp OH ScrMidrijr. 
Wju c-,ih tui [ rsiiiiiiLts fir.KL — 

It.iy for It in may in uRlIiJvpay 
tBffBtJ after ytffl unutu.'it,?-. Eftrn 
i-ii 111 I u le-arnJng. M.i-J 
391 r.-x Hh'; 1 >RKIE BOOK ;mr| , 
,S].cc'u3 Plant ip Iiclp you. 

«.C. LEWIS. ftw.. COYNE ELECTfilCAL SCHOOL, Pails-? DIvIsimii 

5DD SacNi Paulina 51 mi( r tie; t. CHH r fbleaeo. HHpdIe 

Send inn; [{.adi-p Wsk :imj . .'d details --F youriipe-eiiiil 
I'l.min. 



NAME 



j\d r> k Eii>S 



CITY 



STATE 




r;i.^ rhr> «m ir^k j|d vault, urn of 
flFAISTAI^ r d Wflin- 

iiip Mild C-JpjJpmiTFll iiif iftUP 
niM-r-.^srui In avlBtkrMt. Apiprcivpii Eiy i.'.Ji, 

Ct i L. S750-MHJ OlHirtl^n pr^r^rwi pi-ik^, 
Sl-'ATtt'JtN 1 mu ui LI-,1- HHIS.L nuiJdrvn ..ink eurni'let? 
hrhwl'l ijf Li . m ki-,-1 1 1". mi<1 CJuiRilllJP 

^-.js-Ki-Hi , qun^i.-ni r, r| -I.M-i^-ji , Lulnh^ aLci-jvi LL 

cuu.nr-L -ilic i>i - imT- M- a fi-rUdi. S’™ fn- 
hLiiir.n-i 1 Tl-vIi iLirliih ■ . 1 1 ' l n 1 1 l wish, B-i-j.Ot'O 1 

■iT-.in.l-i ■■( 1 -1 jie : ) -in; :> ! . Ii4 i n- -iLrrti NuLtdLl \|f i— » 

i-ijir-r-l L’l i-L'. i |u iTipi-il ■. 1 1 ■- 1 | i . ].t1m iralYinf-i, cni'ai- 

-i'i- i 1 l- d^rmkEOPlcit fafL'cr-rlD . l?. -:orii rntn-i- 
■-■I ^i , - , LrLT.is -i.-n.iiuiirH -, rec^Lvl n-c irii:n-'-.1itiin- «m- 
p|iif-hn-i c. hrxt ia-aiai(f-r lunifn^-r 10 rh, 



WRITE far fri‘\ C4i-3l*a. 



CAPTAIN 

NLAXWEL 1 ff. BALFOUR 

D i rA-ctuT 

Tulu, Oh l-*l> u m j 



pn-pi. f-M ■ a ] 



A GOOD LIVING from 
POULTRY 




WLcii b fcikJ*laifr*i uf yijUr OWil. Fli?w 
tU Hknii Mi-na-U ivm>V hM-irf UlHf-. 

En:>w Emm pa^flLu, *ir prepart Eor 
Kooil fbki In lar^i: poultry pLilil. 

I R : i r i y .il . [JinUiu, ILiCiOlhak b' Li3i7W-i 
I'^tilI I ry ILyiwR, hi ii:-4v:h LiilvuL *rl rut iIk- i ik-I hi:-. lH, 

inim-ry riiihluv: ric-rpr-Ln i?i |nnijHry raLiLnif- Ills 
tit iium-t nudy era In In? tu*il Try tiirfiUfliLiuiri. 
Kmfaprhrd br Eiian>- i oUr-v-i.---. iraistnif ri«m™- 

mc-ii. KKcnMI^Iu'-J 10 y^-ppH- Write today for Fit UK, 
ji 1 1 i 1 ■: ■ ■ j -Jr ■ 3 rjF-;-r,K ooursep. jnethodi and uL-rvleci. 

SlHkU'b way lo real buhLneu opprirEunity. I i:in-y 

Mr Lanum. PWt, 

national poultry institute 

CDmFT. SO-Z ADAMS C Eh TER, hi, Y P 




TRIAL LESSON IN 

VCG • DRAFTING 



Inks, pnw Jn TYnlUiu. Lcsm AT 

Izi nfran; llmi; KM- at OUT f.^jj^rLpo PflhooJ]. 



SI nri? 

HOML __ jpi| T ^ ■ ■■ 

^'vA pDareml for FftfeE TRIM- LESSON uoif 

m'Ci hnw In Ittrtro d:iil yi'E a KOOll J-'ih. 

CHICAGO TECHNICAL CDLLCCE 

K-3Q2 Tiich B I rl-:j , , 2DD6 4.. ai k h . Av*-.. C-hlca^p-, \ii. 



£aui AUTO'OIESELS 



i‘ni'[ 1-rj.L, toj? Lr-il realnlM?. 'Rfielcoel bjf 3G yean hri«- t Coinrr 

ksir'iudirj- Alien WochajiJes, I? lead Ser^lee rnd pFiamtloei r Dleael l'oi"i‘ 
E^ne-TMUon. Harhine «hnr» I'tartiE^. Aura F3 «Mcr p etc. |-|«n«ia plun 
lo meet, j-poclflc Tiei>iii. of thofle w|(ii or wRiinjuR. JnRia. OIiEl-rl. lar^rnk 



iTTiriF m-hiKil In Wi-hi ^.iLAlEAeA you anil Tii'li-H j-tni jp?t -a 3:- ny i j"b . 

TranrportntUMi aLliwwe<t in- L. A- FAm raciat uwi bofint wAllo LeimJiiff, 
UecLueEt Free- CalaEikE-, 

NATIONAL SCHOOLS Las Art ffhil 



ENGINEERING 



DEFCNSC 

COURSES 



Sltflr r, I Pteikl-lve dtHP-li <-riDMf1 in A I p?tb rt Sliert Mati] r hlo- 
ChH n l-T-tL Sinicin Til. ArtHUrrEuTHl Fririint; ElectrlrLcy : Pc ^r 
riliu; AlrrMIE Wtldlnt. Ona ,md Tara -Tea/ caunei Jn 

Aerunaiillnl. ClecETkaL Meehanlcal , --= i «-n r| ■. i -• : ArCM'lrebPtal 
Civil h'nflntf rlPR fl.S. Qaarea 3 Vtr. l.iw unci -n and llnini 
f^rLs. PalE-Llinr norle f-nr rimfn I fid 1 - ThnUBlRitJa sUtef!3- 
Tn I £ra<rcJdtt¥- Lxlfiialie rfiulji m rnL T! -. ■- and prartJe*. hbiHi- 
rieienliaLs orukILEd. No h-c-me vEudy courses. Citila-f rrrr. 

FINLAT ENCmiENINt CDLLECC 
1M1 Indian# An. Khiih City, Mo. 



EARN A 



DEGREE 



AT HOME 



From A tharlersd Educational Intlltutlen- 

EmplBy^ri Naw Dtitidiid (ndu>tH Wllh Dennes 

u Eh|«TS* Cvuim In ArLn ildnHBi; ''IiM-j-hic-I-t ; F-IuedLhiu : FllAik EI-hUIi; 

AS^ip.-l Ihrlipr -j-Imr# ; Tiyrh^nrjr; h-s--inliii y ; Phj t i-.-i. Tfcf mlflLry : tr«-lui.v . E' J. 
5V*lh^ - . I jTh'i Il-niinF-H l rhinixii : .^-EniubLinE . i?Lq.Ll"Ll‘-^ : A^i'lrulRUrp. 

K >■(!! I N K t-h I .VC;: EL-tK-ErirnL Civil, -^.r, .- li. ItraJ^uu'. Ji rttlLTrl l-i il. AuLamuLlTa, 

--‘■neriiiii. IK-wl. .L-crDiixn4ir.il. H-uli-o. ^-IcuctiiriJ, ]iiJ-.i-:ruL. jLu^n-xv. T'cimtlOuD. Idln- 
i u k . Mnu. II cLripcr^tirin. Air Condi-U^unE, C^amluL Fuundni I H>9 l C'lixrbeml. 
m cKinip-y- RMneveriL Feu n dat-on-, 4-CLu UF. Sheridan "hjdlpce, eRiic-apo- 

FbT ES^mpii— nr fee fVnun-- \m±i tUi AnS 

-raxxLtan n-vv. dubii LitNiH-J; fJi.lhF.ST «Lip=J. 
riRjr, Rrp FL.«t Prmn AjA fnr /w l I' imJ r»E aj-rr. 

■■ Y. iCH ML J MMjBCilL DENTISTRY, Tz5W.-tl SK.M. T. D- 





ARTISTS MAKE MONEY 

Find out ytmr nhplity. Rmd nnni0 h ueg, ocGiipatlon and 

nWfOW fnr Fr(Ni VcioijitLcmal Art Twt. 

Ftriarai khonls. Inc.. Nil Fi£ejjI Sehuls gift,,, miimi«pellI T IVNnn* 



WILL YOU WEAR THIS SUIT 



and Make up to $12 in a Day! 

• Let ITIF mmd ^GU a HDD jJl-WOnL LluLuq Lailurtid suit 
FftBE OF OXE FENX T COST, -fuat- CullOW nyy 
eauy Itfau and aTusw itie fiwJt to Tour fric^cin 
to il'J In U iJny GaelJj. Favritrnf I'Eirh. .Yff 

mbk^ctw *- — no hQb$t-iQ-r\mtJf tnmMxit\Q fteccajaTf. 
SEND FOR SAMPLES— FREF OF COST 
Write today Jhw FREE details. ACTUAL SAMPLES 
ubil '■0LLTD-nrtf' r mcin*y--kfifE-tliitr Pl*M, EJCtw] no- mnrury. 
Hi J. COLLIN, PRDDHE^S TAlLORtlNO COMPANY 
5SC Tnroop StmL Dapt.W-2IS P CliatiiBD. lllinai* 




Stitf ifou unic tf m l 3 0 pvt ATT ^cfhdtti'ei/ 



ISA 



POPULAR MECHANICS 






7o make money on youfi idea 



* I 



* * 





f Suflqfstiun? 

£m 

WHEN 

■Mf 

HOW 

Ifl SfJI .in I 
rNyf nt(o*i i 



Y OU waul to protect and cash in 
quickly on lb a I original Idea you 
have . . , you i 1 own Invention l Both 
ihti V, K. Su lire mo Court and the Pat - 
e n i Oil ice have made it clear that you 
heed the asms Lan ec ot a competent 
patent attorney lo safegwrtf your 
chances for syecena, Victor J, Evana 
& Company bass helped thousands of 
inventors . . . creative-minded men 
like you, who have entrusted their 
Ideas to Our specialized knowledge 
for the jniBt 43 years. Every case that 
cornea into this office Is PREFAB ED 
IN STRICTEST CONFIDENCE by a 
REGISTERED PATENT ATTORNEY 
experienced In the art to which the 
Invention appertains, A good strong 
patent is your solid foundation upon 
which to build commercial succesB. 



YOUR IDEA MAY HAVE 
GREAT COMMERCIAL 
POSSIBILITIES 

Tbcrr nn.iT it'Ji d lime In I lie tiljtury 
Crf IJi 1 3 Lifuilry whun nrttLtU c - raided 
fciairfEktOfl 3iM-l a (CrflitW upi H.<rl llii I LJ- 
Lhan 1 lif y iiimn r| k hi pnw. .MaBlfrflC- 
Lurun »rr kuu+t tv . r hiLproi NnriM*. on 
pruJUtEli'ik I;ulmIi:lt;.- ; EJns- I , S, (kv- 
cnuiifiil buri ^pprtliJ It' -Aiu.erieui. 
JuTnilora fur Jif-n. Lilies li 1 iHtLcpi 1C 
I'O rmr Nal tc-cia I Dtfcrut; IpUbIii?*# 

mrn are k?rq fat fit* LHvnnMffwifl 
F-ciL'I. I'liil plLinifi's Hi tlet'lt** ikth In uu 
fw ImumtfLe!* »]*■ ik f-ar pifet-Wir es- 
plgJtBUnn. Yimr L< Jmu niii y lx? j -| u ^l 
tbr Ibldf". 



WAR 

INVENTIONS 

IriranFianf AAlllt#ry 
or OtFim* Prcdytlden 
narum prppnr-fd In 
propfl-r farm tar «r- 
imI* ration Ly 

national 

i INVENTORS COUNCIL 

uz 



HOW WE CAN HELP YOU! 

The first thing for you to do to 
lllld GUI (Without its costing you 
one penny) how U. S, Patent 
Lnwa protect you — what steps to 
lake so that you can safely com- 
mercialise your Idea. Our iwft ad- 
visory buck* lElu si rated below 
tell you clearly just what to tic 
immediately. They tell you the 
kind of sketch or model needed; 
the importance of tiuick action; 
how to gel I yotir in veil I Eon: how 
Lo secure financial backing. These 
your reliable i^xt book* on 
patent matters*; don't be with- 
out 1 hum another day. They 
ILLUSTRATE U& ME- 
CHANICAL MOVEMENTS 
— pi ft Tire and describe 
many Other details of great 
Interest lo inventors. Make 
start now — before to- 
night, Mail coupon below 
for BOTH BOOKS and all- 
important EVIDENCE OF 
INVENTION form. 



■"KNr FOR TTCE BOOKLETS nnti EVI- 
DENCE tir tKVtifJTinj 4 FCUtM JligM 
htiw . . . Wml# Ihr tl-.n u-a’nt in irrih 
in mind] 



68 p°® es of focts for 

INVENTORS 



REGISTERED PATENT ATTORNEYS 

MAIN OFFICE: 410-J, VICTOR CUftDiNG r 
Waihingtanj D. C. 

Fidiburgh OFfiee i 521 N, Empire QutdSnq 
Lai Angeles OtfiLH-: JSt-N, jtLuriff Building 

Rmh fir return null, FREE i-npLes ciF ymiP hrmkp. ’'PilnnL 
Prcih-vtl'-n" mqiI "WThfii amL limv L>j Si- 1 1 jil I liven Liuii" ' — ilU\ 
I ii 4 -i>li ;i ni J, EiLiJkMHi cr IrtonliKi " ferm 



Nnmfc 1 . 



Arldrns*. 



COUPON 



BRIHGS you 
THESE 2 &OOPC5 



FREE! 



City sikI Sis! e... 



19A 



AUGUST. 1941 





INVENTIONS WANTED 



PATENTED OR 
UNPATENTED 

Practical and useful new inventions, or novel improvements on previously 
protected devices, can now be safely marketed without patenting expense. 

We have successfully helped inventors for over 17 year® iii telling iIjmJt impalcntod idra* to 
man ufaet nrc rs, with positive aafcfitiftrds under Federal Court- decisions. Scud for complete 
iiifoNuftt ion about tiiia cu-operati vely owned association. Over 50 hi vet] lion-minded employees. 
References? Dun & tir&dstreet., Thomas 1 Register of American Manufacturers,, etc, 

CHARTERED INSTITUTE OF AMERICAN INVENTORS 

DEPARTMENT 4, BARRISTER BUILDING WASHINGTON. D. C. 




L'TffitfT 


nmi 


Uhtw toat 


LLDWAffiT 


luisr 




s' 


Y 9- r ^Y 

hKizti httmu: Pwntt 


hCTTAl 




inn 


fishnn- 


Mott SfErton iiaiF 


Eletmu? 


-EtrajiT 



Know Electricity as Experts 

Knew It— and Get an Expert** Pay! 

What aim-ill y^ur fut'ffG? W"bn In Marc- to-ripy* R-uro3y nnl llwt ran.il 
wIie> y remitted lu H-ISJtd flt-LUE KJltfW yuitf kiL< LlkO fOUffllly pre- 
pare FCiUPWlf Jor Jobs To <in JiahC Mil* lluhUHaihilH nT eihmi 

Emve iltslkI 

The Croft Library of 
Practical Electricity 

Tjb# C-ttufl IihVxrF ll A •e-DinptvtM *l«MrtaaJ fldurf'alorv It I# |WndeH an- prarH™ fin 

■ uC ihlrt-*lfr#Y 4 Dfi. “O'h rj. II v, IV,- ll, h Jxu.rr.ht En 

'" ' id vl Idl'IH VfrU *nm WnW 

— i|«»P. W ■Ho'vUlh. sVI It >i 

■im MniiMri. C*arfc iwJk* 

-_-On. ■ ImaL'ir**. tvinmuLvbxL 

* ’l»ni" — ™« l- .-"-I nwhUi^ry vT U WP— 

flnlihrf pnidh o mdwrviTw M-q -muni^lMl 

* phnH— lift JnC-L LmpfOVhl PiKh» 1 i Of Uihl-< 

* lu du ■ vuiiii-Atvo job. rrein vnlrrihElni n. w 

Na motley down — easy payments 

Till in. am£ mil Lhf nupun riLLae hc»l and. wr '■ill send PuU the ■rnllrc HU «4 "*n tu!-> 

nm-H. f:-v ten diri' nui=i uutiniL un a p prut n I. Wo Li^w all L lie risk — yuiJL Humi tin- 
ELm. [I yuu ihcEnh lu l r«|i lb* bantu, n-ad M.i.Ml li Mb laVi diiJ Ell# I'iImmv dE E'M EnEn 
■ ■I IU. SO- a muuLb. Sand LliE- iu'Jr*-" NOW aud ft" Llic I>muLi fur 



Auto-Diesel 




Autu UichjuiJcft, DIbmI 



r.; 



3 hull--' und-mmid- 4 k j cl 

' ~tau vorki 



vr*n*i< "j I hut v . 
mn, IMl k i« Hw J fc Ur fum£* 
Ilf SU'QOQ HLclil V ;ml bkta-Lrkd VurkHI Slid O-uniiMTI. £>oft lmU* VOU I^r i ain[i 
j nu nnd L-n Lnuv nbu-uL n . l t?liEr:iCvl rlmaL'LTH. 4Dmmi3ft*tWA 1r 0 n-afnrn.^ri, 
rbvurlm. ■ ■rllrblHiardi. itbtrllrnl inn n- -1-mu 

vnfjif ivc linlil hwJ pj-fr — --INliB #d *.likh" . 

rniuinm-nila — ilium. malum In III mv 4 ry pimp*— iTii ttHt I opru-ht E>i#ttH^N Of l*\ 
iiij lHm;H and. lamp Eflfe-La. 4k . — Ww lu- du ■ -nfhi|frEM> j r> Fr»ln HdlmhElni ]L I 



EXAJ^n .V.-f TI 0 N_ CO UPOPf 

VI. r.K.I H'-HILL BOOK CO, T )» W. 42nd SL. H«w V.A 

Kl-ftd Ti? ior I p-n its ■ ■' re a rri ic. ■ Lk.-. c. nn 3.pp4-nTal I. ' r i ■ I L LJlirarjy id Pharliral 
hlln i • ■ i e v . 7 ■' - Li ■ . ll utiildouvrT E kiIL hfind ynu kl.lKI in III it^fn wmL Al.OO 
MMtlih Ufttd i.lif- [Jb + r.l X I H tM 1 L» f-juL. 1 1 nn-a wnnlnd, I wAJ swtum I hr Imati 

i Ed imun prnnpl aJrlpmsTil wrlli plnlriEir and Oil In #11 I Irani I 

□ amr AddEcH LL1H.L1.11..I11.LI . j j . . j ... l i ■■■■■■■■ mmm mmm ■ i. 

ClEV fttlt" - - - p r- - - r ■ , - r r 



Eh'ijufuI Ctamptiu 



eas . 1 

fWl HBt 

wilJ-i r«d* 'ind 

W&srv 

Ndthfille tuti-Dit*«l School. 



indi. Ant 
F^t ira Ermin yim |n Jn 
3 job- Thf- rort to t nn 
tar «ip«1^npwi Im" 



. . Jtnrwl Inilrucl^n-b .. , 
lu.’+f'i In Mr s-i#*ra 

ut EEM LitllvJ Writ-0 



ldEb, Lamm 

dSSlS?? 

DepL 75 Nashville, Yevui. 



STUDY AT HOME 

L£G&l]y ttiilfttNl men wilihUrlj- 
t‘r pc tutu cum aia a l>Jtscr ?u» 
f'frfrl lj] Liizil IjI.'H-M UL4l ptEbUu 
11 Tf. t3rf^t« ocpiif-tnnktlo# rvyw lh»n 
Kly 'I’Jfwnnkw iro 
hnuJ*d bK CnEdl WiJi Is^ll UnjTllJ&Jf . 

More AbiErty: Morfa Prastiee: Here Mmf 

W b #UjJb 7 ^v « Ld-|i L’j b L ■ . Yva rui t #L JiOnis 
dUS'lil# ijiarn tjuiHc. E>bhth -uE* I.L. El. -Uw^MrifUl 
|TEb :::h r > » in HWEhi™ pf lk* U. H. W< CLETTilih 

■ !l tut rtabidTrU F l=K.iuU|nff I t* ■ w ' !■» IJfcu-srx- LOW «p#t. «*f 

•ifsi; ■- ' ur — 

Lp^lllfe Eiltniiun UnlnnLtjf, Dipt Kl-L ChkiflO 

A CtrmHMjaHt IsulikiJtl*^ 




PHOTO ENGRAVING 



IWff 



T-A&OPE--. wnrl-d i IbriVlS bUlldtrE of Ca^ipIflE n»ld EAfTI-TinK 
PI^Lp Wf mpplj -nra«ji*p«r*i. H-l-ndaeu, culJcffri. tURt" 

Mb Ml ■ iml lOdlVldUlk ^llb> pEik^Eld* bUllE ■SjHi.pmfm. land fi¥S UliCif 

dur*i kmiftlnr in IvIviU * J1| I Fhekajfrapl'ijf. (faorr.t w Ti«i- 

ilrnni- ill Al hlU InW Q±xh \m trm pop-lkn.ly of pfcElltVX- 



Diou«r wwkJDg Tull ar p«n Unin EdrelbErr. Dr^pEU jvirpw^ wtIL piy- 

ixjr buineik AiLSjirrljr imikl m tii L m ^ ti l, (jj>i at urwu CiUJogi im, 
r«£ AEJiiUKd, 

Ovpt. PMrjl 



rljr Emill mTcitm^nc, ut i#raaE BfeUl^i t 

gCHEHlL tif rNarU-EhiGAA^lHG 

Ta^que' Blit. AurftTJ. Hn, 



TRAIN fob TECHNICAL RADIO WORK. I |Mi m lull Eidit Eqmimint tieIdiI 
IH| tvilir 4 it id 1 e ]-'t MS HiF'P Paris fli #t Inf I □□ JeidjI npinmrnti 
Tpu jte Dre-CKifatiinel uLt titm rrpur npifnKi njai In pDur ddn hami! 
ffiIE ti.li lar LMiHElc dillMt id «*uli ld[ mil MAKE M6HJTIH IIIHT 
WttTItm 1C*0[MY 4f HJDI-: jEDlinlftrshlY Plica. N. W Unhintm. d.c. 



MAKING 

DESIGNING 



Hh 'Gimuies Succeed 

f f I A f^rn-JjwlliidmltpliEiH A^prenpd Ri-p-sIP b-l'^l flrlinl 
| UaJ aWJ^HOO^Iwfr# Vrxjiqiajni Fd-ta-ww In NmD-Rrupfndihlf# - !^ 
I a i=M In A.IWb^n- U.2. Esj«1 Irsturtan EUdMPM 

ICoTKTnumrl ApprtKF« I ^.rP 4 t IIUQCiOOO f—J f* dt#i% 

r h’l-'-rrnrja Ai*-.iL3u r .. liblrp? tad rmlalcrj. 

I Mtfmg. Atfin# Rndm ■>]. Q^kJ c C’l.'nrU 

I lllra^-HiT-inf. Irwtnnwita fU. S. I" O ^"r Pitit-icrj’K P«. 



PITTSBURGH INSTITUTE 
«i AERONAUTICS 



TOOL & DIE 

HArhldtau Trndn. r.rnrtilTi«? Pr+Ellu* *«ul nulgii- E'TuclIci] pRi^p Ir^Lh- 
Tl'.E ILi Eli v v, uhJJ r i Ii.lALTP-LE IaI CEflLCF. WjJU tr-H|n^r f-nr [uiJ LuEoriniil hif, 
NATION 4L iCHCHJ-L OF MI t H ft N 1 CAL TR4I»¥5 
Dept. 13 -B-aa W. UKb %L Chkcn^g, III. 
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' # E passenger traffic inspector 



ny^r liymn-rtuilT ir P iunj prmuAnm j.yn quk-ily Td# 

' .."I liiCd'pnwtinE nn'PHArv | : ■ Li In imn pj.-^rLa t km. Wt Evil? 
j |J|»r4i fTml aabn r-r EH-ldiI Eulliun Mtnii Eiiapi in>l“4- 
L tiihiUtta. H'iTJuEiihLm Purn up r Sin:. [ at n.ni.Lli -Im 
iwpiiiiffiilirv JiiLu.li.-^ 

S-tBnrfflrd Nuil wtl T r*Jnir»i i nilKuls, Pk« . MB, AuBJiln. Pi, t 

iSthltudid opponiiDiLiM. Preparvi id a^tkra 
i L j e 1 1? . Eany ^Ean. lit^vioua cxpctiimoQ 
nMe^L e^BlTPiiJfiTi fcbooietlu^Tlon nimclent. 
SMwi irirlrE’i: im-uXJ'-i ,r L'!ipprirl imLElw in 
ItjtfmpliF". pun Iculaps h nd nqulniiDuat4, 
Am*rleM Sthaol *1 PHulaflrflph^ 

1 J a 5 Mi ch-rUlrl Avii.. bnpE. 13 St . Ch-C^fl .III. 




BROOKLYN YMCA TRADE SCHOOL 

MAIL COUPON 




Trade taun?* r in eluding Do- I □ AvJsLtfin MfffSuinifr □ Weidiiut 
Yohfo trade# -offtrott ALaij twor I Q Mu.L'h.lriLnt dTim>I and TMo .^lakhuE 
yenr ciay l h re-L!itKirie#rijfcirf:yLLr 5 e , a I ^ Midi ini hi I I^^-LnfliLBorlsitf 

n | □ UlBStE EHRlIlM. □ OIL Duf:iuf 

Full shop Cqutpnfient. □ riEi^l l^cNEnpTnrf'rUig 

liLnLrurtiotl. .Q MptSiaiiW n miring 

Fir-oproof DnrmitoriM. ! C 3 Anj-Lhi MciUmnl^ O TaIKShk Piclurc* 

* - 1 t! -1 ^ □ KfifrlKCTfltliCiIl 

bpei-Fttl Pnvilmei. Chi^g your l u Tfale^-ixlon and Radio Mwhsn'lc 

I ntemti nn co-urutt t-u receive I q ArchH WEuraL Drulilnc 

Jrec- htemture, I □ ^nmi-turc Wlnnins □ Eirf-irk-ul 



1117 Rtdford Arc., l-JTift. P M. 

UrMtlm. New VnTk t’H r. N. V, 

NiDD# ., ■■ . 
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POPULAR MECHANICS 







Dent Look Now I 

but if you wan t to set a real 

HE-MAN BODY... 



\KTHAT do people say when they see you 
^ v on tile beach.? Then you show what you 
REALLY are — a. HE-MAN or a weakling.! Do girls' eyes give you the 
silent “ha-ha”? Or can you FEEL their admiring glances? 

And don't think clathos can. cover a Hat chest,, skinny arms, pipestem 
EITHER! People KNOW when a men’s got a puny build like 
Caspar Milquetoast —or when his personality gbws with smashing 
Strength, rippling muscles* tireless energy* A felltfW like that is 
BOUND to he the life of the party 1 Do YOU want to be that 
kind of a man? Then listen to THIS — 

In Just 15 Minutes a Day I’ll Prove 
K Can Make YOU a New Man Too! 

Thaf^ what T said — IS minutes a day! Thai"* all 
T row! to PROVE — regardk&i of how old or young you 
sire. or how flHti&med you may be of your present physique 
that I can (jive you a body men envy and women admire, 
r ELcep =. that can dish it out, and a mu$cle-r id^ed stomach 
Ihat can take it. A full, deep- b* rrel -chest. Legs that never 
lire- A touch , sinewy bsckr An aH-around physique that 
can lnuftK -at ANY kind of rough going. 

Tod-iy, a wftve of FITNESS i& surging over America 1 
Suji|.H-.sf YOU f*r e called to the colors] Wnl your body fce 
the Eflughing-Block of the company or will it command the 
envy n-f your buddies? Why RTGHT NOW many saalditrn 
i^nd s^i i l nrs in acfj'vo sorv/cc arc using my method?. They 
know tb-i \ a MAN’S body means “caster going more fun 
and quicker promotion! 

ttMrhf lea Bctini r Wu Once 
A SMh. Wukling? 

Yes, I tras — a miserable 
9 ?-poun d bag of skin, and 

bones! But you'd never be- 
lieve it to look at me now, 
would yo u? Through my discovery 
of { 1 £H‘fia jriitr J’cj n s-j'o n 1 ' I chanced 
rnyuaff into "The World's Moat 
Perfectly -Developed Man." I'm 
t LIVING PROOF of the miracles 
*' By ns title Tonisjon 1 ' osn perform 
— right id the privacy of yniqr own 
bomeT NOW — Mvdll you give: my 
method IS lEliii yt-cs a day to get the 
kind of HE-MAN build you have 
ahvnya longed to have? 



Pa&td 
H>?t e uf 
ChuTlvtr 
. I ' h 
py|j-iET 



My 



Here’s PROOF 
Right Here 1 

“Feel like mill Inn dollars; 
have a 4^' nnrmul ch-tat 
■—A 2" GAIN IN 4 

DAY&r 

— L.A.S., Illinois 

“My doctor thinks your 
course is fine, In IS day a 
have pui on. my chest 
and j v" on my neck." 

— B.L f Oregon 

“My mii3cle»nr= bulging, 
I feel Like a new man. 
Chett measures 38-^. urn 
increase of 5" , my tLCik 
mrrra&ed 3*," 

— G.M. r Ohio 

“1 T ; T gain on blccj*s and 
I" more on cheat in two 
w-ccks!" 

— J.F. t Pehnj, 



CHARLES 

ATLAS 

A tl 

* ■ T a 
W arid" m 
^™E P?F- 
/prdj-f^ 
T « I n n 
Wan"’ 



FREE BOOK Tells How! 



Slrongrh J: 

jugt h postage stamp UtIL bring ynu yoqr copy 
of my fsmoUd book, "Everlasting Health 
end Strength,” abnuluceLy fr«, 

No wonder nearly 2 F &QE> h -Q(M men 
have sent for this big *3 K -page story 
of ''Dynamic Tom si'o-n ? ' — illus- 
trated with action photo* of myself 
pnd some nf my pupil*. You'll not 
only ra«(f about my secret of “Dy- 
namic Tension”— but you SEE 
PROOF of itl CHARLES ATLAS, 

D^pt, 8H, IIS East 23rrf Strait j 
N*w York, JV. Y. 



KliilLu 



A 1 1 1 1 



CiLy. 



£habi,I 5 al-tJiS, pnrt. SN, 

3 IS Ea-st 21 te SlKCt, MOW V#rk, hi. V. 

I wnuL tPie- prouf ihui your i-ysicrcr ut 1 1 byhamic 
TenhiOrt" wkii Ri*Ijp IiLliku n NVw M:n I niif bum— i;Lvm 
rm- II lkuU.lLlv, JhltihliY I c i h J > anil; a 1 1 iiii:--i:l,.-.r rlH-vi 1 !- 
npiM'iii. ? i :i.| ait j-imi r fji - iju-yh . " E**w\ ail i<ng 

MriJlfi a»4 Stwngtt» rr r 



• L'L^-U J-ri 1 lE 4if v,T|Le- J.-LuiuLyl- 
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High School Course 
at Home 



Many Finish in 2 Years 

You can compfcte this simplified High School 
Course aa rapidly as your time and abilities 
permit. Equivalent to resident school work 
— prepare for cDfclqgc cp tmn^e CKama. Stand- 
ard H. S. texts supplied — Diploma. Credit for 
H- Sr subjects already completed. Single sub- 

jct'ta if desired. High school cducat ion ia, very i m porta n t, 
Idt advun cement In business and Industry and socially. 

College Entrance 

During th# past 19 years, our High School graduates 
l'iiLV 4 L ijcie 1 ]) admitted to 531 different Universities* 
OrJlBgc^, Junior Collegia aad Normal Schools — 50 % 
of ihrrti wiiliout entrance examination, O&une aSso 
jrfcpriLE'ra Ujv teacher?' certificate and pre-professional 
eiamioationi- 

Business — Industry 

Togtt add hold a good position In Business today yovi 
must hr ahlr to writ* dear, ftccvr 5 de letters and re- 
ports— ifo figuring involving Algebra apwl GedfiKlFy— 
talk intelligently on matters requiring a k lksw ItiLgH ui 
Geography, History, and Economics. 

In industry— Mechanical and Engineering tinea — 



you must have at least an elementary knowledge of 
Physica and Che mis try — he able tj> ligpre Quickly aod 
accurately — know some thine of Mtch^flical iJfijwhit 
and blueprints — and be able to talk and wHle ac- 
curately and dearly on both your ftkwk atid Qf<lipd*Fy 
— of conversation. 

■ High School course tneeca the preparatory odu* 



topics of conversation. 

Qur High School course meet* the prrparat 
cational requirements for Eu&nesa and Induatfy. 



Don’t Be Handicapped— 
Complete Your Training Now 

Be a HLgh School Graduate! Prepare yourself fitf pro* 
motion in Business and Industry — fortlie-Prof^Eions, 
College Enlrance iiaad social siacopsN. No mailer whni 
line you may select, Hsgh School trainmn Wl prove 
in valuable to you Out modcral* fee* COVcf all i nstruc- 
tion., utanflard tCXtbwksqnd Diploma. Rany monthly 
terms. Get A head id life. Suul ybuf training NOW I 

17 Other Courses 

Over 150 noted Educ-adors* Ssngi- 
neerF. and Business Men helped 
ptteEStlte rnaf specie E i nslruction ma- 
S^rial, wJl! C h |$ USC-ij by htiHlVTVaidcnt 
flrtickalft .uLrl collcfiefl. U, &, - J ivy and 
Province of Manilnbn, Camniln.. VVc 
yoi\ quality E.r?ip|itg Jit hoqr.^ for 
Etic best paying Ei-nes uj IbL'hd In tire 
coupon, NooMTaatU>n,\Vriti?TOrMV, 

Ufa if coupon far information dbtoit tine that interests yOH 

American School, Drexel nt 58 th, Chicago 




American Sdiotri, Bert. H-^Dmelat5&th P Chkw 

Tdlmeliow Lo train lw line cheeked. No obUgutkin, 
□ HtGHscHooLCoUkSEn lhwi tndio^inn 
□ DtaEtlnA & DeillU 



Ll Aceouji t J nit Ik Audi T In ft 
DAn-hltEcture ft li'ltlln^ 

□ A UtOvnUtlTe £n Ain' rl nfi. 
QDuiJneM M men t 
G At! nt Lrj-n 

□ Bl«trlca| T-ififllfi *er Inft 
GEIeCfrli:al lklrl|t?rit'a 
□Air Conditioning 



L Liberal Art i 
nrrlttie Secret sry 

□ Hl'crAc't'filC.P.A.J 
nM«cblil^»3 KnflV'i 

□ Radio A Television 
OS^ItiTKunthJp 
DQuiIueik Lav*- - 



Hum 




fqraM0jdb 

’"AVIATION 

TRAIN AT 

IN 



Til- 1INCQLN CnVKPUMGHT 

ArninVlD SCMPOt OT AVIfli 

T ION wii i" I h lij I mrn.-r<^l ,.uip get 

Ul euLii h TvLiti ri> i-ri ini ri-nm^il 
iil Mn-riLi:LLi|.‘. ?jp;jVi h r itwi-rwy 
pCAi.lLi.rjKR ■ eCjh 1 h->ercTdbl .Pkrc-tK 
. ■ iJUii Ailp&rl Mjnlr- 

nfcf- H^hmJci, Air:-lj.ilL- 

Fnclpry M^chanicii |tl A-r r d- 
nJiuS.iull C r.ij.1 i, 

nia -DEMAND FflB LINCOLN 
Trta.1 «tt* MEN — H-IO MT. Ihir 
Olii l U^^-: r.LL Ktl[_; uills Ai: r, 

Ih'iOli- pj.;. r (lUlhtlaiUi. 1 ‘tj-ijwil-CJJ- 
iiLLLlv r ■ ir JnLni-rjTKiil^ tnnpt'i !N-' 
l> nr ■-■ j i.i ! i ■■‘tj"! - ! iC'i.ru iiiywftaxrp-. 
Cmil HI f|i>iu n Krl‘bi Lir J: 
pun. We milk yau i.ijh| nm ■ 
ahJt il-nJiibii:!; In [LK'-atltric: ]Miiii- 

tllDIkH. HOW CltnrtlHT piTin-CdlTlD 

u'TTTii>Lrjrm-i. , nL fur Ijtj^kL dti>I 

n 111 -J! | III- ir - IT! ! M !"L r WaiT-i 
tDbflir ler C -Lj 1 1 i t> I l- - v irF^rrr.a- 
liOfl. 



1INCOLH AERONAUTICAL 
INSTITUTE 



i-!H Aircri.lt LLntfltn, J ^hiiSki 



iriinum bi 

TAN SKINS— WAKE UP FURS 

B* *. T*.TIi 1 urmif 1 . Wft t 4 tt^h TW 1 « ifni|-nh 

hi i iK. AimhNii. Pb[k h Neait*. Fish . rnnr 

hcrLirc Irn^-inn. Dn-DriM h-™* Ull 

Uun4y. and inn tw ut^eri. ' ,, :!i sn^ 

rknr. t Hi-'.iif. -Wia-fftTOLlAV NOtfr.fw 

rnrr n/ip U whii lOD cirh pktures- 

■ ” t- 1- pUVn H nr I r r- Qf-i ynio hibTj-- 
IL i ND»fr?P Srm[ r, -I run-* V :*! ■ tiil- r A* E. 

N w, SdMDOL OF I ak ipc pi mV, 13-70, 




Dfiflu, NrDL 




MECHANICS 
& WELDERS 



Aura ^IfrliinE^P ihJ WclilBti lire In Mp de- 
tail n>l. k’nirinli'l^ CJiUMirf In aft inU teilylNai nd4- 
Inn. lio4y and f^n-Hci iiiirn |i I imT, Gpir-Lf 
□nd nieLsil fllildlihil. PJ> 
ulcer rrn> km L k>ll [iLu-ll- Hp«Cl4l law rules, 

TVfLs* IrwlRr. 

MICHIGAN TRADE SCHOOL 
JUS Wwdw# pd Au*„ ChEtTcIt, Fil Ich. 



FREE 

SI l»Afi» 

CATALOG 



CARTOONS! 



THERE'S 
MONEY 
IN 

TftTE wilL Lush TP u HOW Lc CREATK ORlorSAL 

t’AlLTOOMfl M h*mf 5h-iS rfllfl hiaj- KEE.LI Court* r:»L*ir.i 

M Nii* in. ul 40T IMustrathns. ak r* ' a 

Hxwjt uni and 1 it-Airjii for t r ** driKilt. 

SAVE BURNS iCHAOLp Studio M, Bar %SB, CLEVELAND, OHIO 



ENGINEERING 



DEGREE IN 
TWO TEARS 



It & I^etii' wiiTitfu In fTiELbcerln^' UHtLU l , ln , m., 

Mt-rlklii lli.-i.-i or An^n*pniHR*J 1 I#- \Ucii. DnlMikir i,p- 
inflffd IIT i'lTii ^tNhJiicli's AiiLhrwSIr . r>nrM I eipacluii In 
i r.iVnlilM I'hifffniiL, Lnjs;ii irinu-FirlB-l rfPlCt. Prrjj ffiUMe* nEOi- 
V t‘,{ i- 5 Lth eharqs. Eim ItOn nl If ifeilrait. Lu^ tuJUDii. KhESf \ 
Fj-hlMrabcE " IlwrBiiiiif. MurcSi, Jimc. I L jIj!,' fi/r i ‘ujtiliH. 

Mil E. Wnshingtrui Fwt Wnypp. End. 



INDIANA TECHNICAL COLLEGE 



CNGlN££RJNG. bmadrMCLnE, pvh 
At Jail add iiollce ladle, HCTVl-dlli, 
marl an and kSnrH^ CcteKrnipby I illir Ike. 
l it >i r □ i 1 l L _ 4 b t-ecko' ens\ I ih>er- 
Idk rami** M|uivnknt td tbire yenrs' c-n-Hecfl radio Snlujot 

eiiLuht lulled 1874. All eipeurea low. CFUidag Ifm, 

Dodge’s Institute, Ada St., Valparaiso, Ind. 



RADIO 



I 



n 


r 


ALL 


Ld 


L. 


DATA 



TITF. FLASTTft: tmluiitry n-pfi'.lu ■n-ifl i n!ur6LiurTT4- on »citial| 

. i-air 1.1 -il for I -IE -JJCT-iJui'siKin lit L^JOu j,. il - hn». 

AT?. lh:i iiI k j.i-hI Haveitle!4 m I'lahLd-a MCliJ Mari-l-p InillJj- 
1UIT! I .i|H-ri L , rl^+ UlUktCVfthJl ’T’ L L’ iilUl^rljS 
N-inilhe lOc Mcirp '■s.-lLrn. iLUhh^r nh-rvlepi nriTi-h-/!] fur 

'tJtfT.L I-Ti-^IIIi-iLJi'H- tinull I I I i£< fEU-tJiS 

HUI h-Tiatn sroitv 4 iIle?!i .k a maw VLACt n. 

■-i.rn^MtLiifiJ H 1 1 1 ■ : 3 L lli¥e rlpiisFi' hiT tph .1 k iKi-,| Qur 

Hint: l-oD'hl-rl ^Sll Iillhtu-sI naid ii«.ibunc. 

PLASttX PNDliaT^cES, Ck.0t.P.infi&-ttisnmekmAw N.y, 
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I ll 111 Newest 
*jfj Patent Bonk 
JVoiF Ready! 

Its fresh from l in 1 pres* this 
NEW FREE BOOK —packed 
and jammed with laic-*! facta about putt-nis, 
i n v i ■ n I ini ls n mi the p nod er 1 1 ifl veil Li yr market 
, . r ni’irly written. m*wly published and 
copyright'd, diwdosung Lhr laU^i dpvi.dop- 
inenta in modem patent practice. 

fjftir ri uioriF tfjdny'x demand f<tr intentions,, 
h\m* modern inventions ore WJ, /fum- your 
pufrvif you, /acta ufouwJ royalties nmf 

/jW mtk/ern jrirfAarf o/ mcrr/iaW taeng new 
</enVi££. f 1 k jo k i < ?j t r a ins 1 1 1 test i nfor i mi t ioi i 

on pul mils every intent or should have. 

ltc<|iu k Mt Vour 
FREE COPY NOH 

The drill mid for lliis nrw free- 1mk>L is so ^reut 
l hat i >i if jiryf print in^ is going fast. Send us your 
request today mid wr w'dl arrange to tnnii yon 
copy of iKtfik +< llnw to iVotei-i Your IuvpiHioiT' 
a \ ont'i ■ , ' Fa h i ■ no -mi ! ion nl xiii I your i n vi >n t in n 
tmlil you receive mid rend ibis new Imok; but 
ad id once in liEJinjcnul I In* coupon In - low and 
mailing il lo us fur your FREE copy, 

TAKE FIRST STEP 

lit ii ii 'Em-, make il ti timirah' r dal rd rerun: 
of y c n i r invi.-rsl ion oil I lie ,h ]m eril i'rm Heftrint" 

fnrPh you receive willi our FREE BOOK iirni 
inniE ii to ns iniruedinli'ly, 

TLi* fijrm , OTP I JWt, \\ lII !■ i i l! ‘I*-* ymp lit ri=l liilil kh 
ihf diilr i»r >4ii ir invent pm shim hi need fur ihi»oir|i j nco 
ufliHe. I'liU ittcp wnTji yiiu iiUsrslu irly iintliin^ yrl il mtry 
In;- v it ul !*j yi’nj r >|4H'M-4>s . 



out SERVICES TO YOU 

A* R Hpi s I HlTt-Hl Patient Allceiiflyi-; Irt&lWn tJ. S. PuteriE 

WL1 jLTI! 1^-=] H'-T i II 13 y ^i"|ilEJJ.h|.H E ll 1 1 V 1 fill Eli El Uh ] I Hill 13'! 
y43l.tr ]IILl 4 L nE Ctjai Vrllll hikli], K:ENEEI |3E! I 4! 1 1 4 " ‘ 

_l 1 | I L |]r43J3IJ KE.IIE!Hn. 

Wi 1 ifcr4 L IfirikTi'i] ri.nlil Ihtt ari XV ji sSjiti ^Ihue — wc. Brinks 

JKTjItHlHi rilik 11 L lll4h I J ; I r I !3I I OIImT, ill 111 W41 gEYN 1 - [HTHEIEIII I 

ottCRlion IQ yi air indo refund cn*c, 

Sprit 4W3ime3n «i once rcq’iuwi irtp mir ROOK nnrl 
INVENTION ill'XOHP form — h^ch fr^ — Ln..w lum- 
Iba Pul cm I.jiwh protect yon. und wTirrl to take in- 

secure [Hilcrul prolcctkus ;iinl. sell your invention. 

McM«R»«W & BERMAN 

Hn-jK L'n3 rr+'i| Palrlll 

13^31 UiiFrl^ln HIi3p. VjiiliingEoiii Ik C_ 



RECHrtftED PATENT ATTDHHETfS BEFORE U. fATEttl OFflCl 

ivmj- 

135-W Borrittcr Building 

PBOJECJION Washingr^-i, D. C 

Ssfl-d mt your fR^E bock., "HOW TO PROTECT 

YOLJR |NY£HTIOW' j and "ih¥*nt[<n* R*cnrd form flt 
once I ynd*f¥iand thjl Mils req^n?* d*es eot obligaEo me. 

No mo..... 

Address - - - — 

City Stale- 

IVVHlC or Itr.nl- nima tl«kfly> 
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MAKE THIS MAN 

SMILE! 

Prove to Yourself You Can 
Learn to Draw 



trained men 

Prepare ac Bliss for a be cut place in vital 
industries and naiLnnaJ defense. Learn fianda- 
ffieriEals of theory and practice. Apply ihum in 
i esucigt drafting, iriacliicu; sbop h wiring. control |. 
CotifK l'l ini pi l In one school year. 

Hipcrien^ed instructs*. Modufn shops and 
jibor^toricsr Highly successful placement rec- 
ord* Bins graduates are in demand. C'om Portable 



livinjE.qw artery Spavioni campus, 49(h yc*r be 
gins iept 24. Ask for Free Chart. 

1 13 Tikooia Avt, Wuhington, D. C, 



ELECTRICAL SCHOOL 



RUPTURED? 

Get Relief This Proven Way 

TV by fry to worry nlong with truiaps that eousfl 7 QU f 
fleab — preae haavilj on hi pa and spins— flnlfcrR-A open- 
Lxii^r — fail Ip ttuJii rilpLUJ'e ? Tud tie td the HvthOr No 
ie^-sirapa cutting balta. AutDinFLtL^ ailjusiaUla pad 
holds at real opening — foLiowe every body m<^*- 
Timrit with Initant LiicieaKed uUP-p4>rt in ease df strain. 
Cannot Flip wbelhar nL v^rk or j>]ny. Fight. Water- 
onior. Can B* worn in bath. Send [or amazing J’KtJlC 
b-ook. ^Advice To llupiuted' 1 ' and d eta he of IftierAi 
truthful GG-dny trial offer. A5*o rml^H-arm^nls. frtien 
jj;i arpfni Uiif-r.i in yuur hels hljorhood. Write] 

C LI 1 11 F >NS, IlH-pt. M r rUnhcinillrlrL Sew Jersey 



CONTROL YOUR FATE 

ONLV an* p flviF controls yovi dfitiny and 
hit— Hhi *ir-ift£t force Mind Power. Awaken 
it £ Comm nod il Ec obey you! Remove ih* 
flfcltKht that keep yo|i from h*ppint«4 and 
uretu. 

'k/rtU'JotLy jo* FREE Book 

L And Irifh how the Ruficrudani can Help you 
develop thia inner power. T-houuad* have | 
I already learned Kow |* improve their po«i> 
tiftPli ih lift ihreuirh then tairhiriRi. Send 
[fodey lot 1 your copy of "The Secret Nfrit*|C. 1T 

AiWrnpi Scfibt F X. P. 

RO 5 1 CRUCIANS 

Sin Joh (AMORC) Cllifamrn 



HOW TO GET A BETTER JOB! 



BOOM SMUGS 
flPFOffTUhlTV 



Ollf mi-mt v-IrnLifir n-iFshrJi *hn» jny ir. tivAn. w L lur* n-nrlc ■nr 
A L cs.Ip-i .1 

. . J4 

PIHHiaii£||i.T Hooili U - i i'H*d 



-«r* Vflur N-^TI l( ■*. t, (ilH.ri r. |JJ tuning 13 ijl- k p*| p-nr. #ml 
PH-k ths KlLratT & h ru^v M* ■' -ft SO «. pulwp ft! MwiirTtv -.j.-I 

T. PACE. SthH. ivT FUES 



L H -.i"—- -- 1" 1 — ■'win -=u'im r-r~mmrn mu — 

tefcikltL M. Jill mm* itu n*w L.r:.L#h u*> m trtaHtt ■«*.-«-' slid- ttUrt JuOiifly. 

VDCATIOJiAL GUIDAhCI A^OClAUS, DepL iS.305 W.-HU tt., Lm AntMtt. CilJ. 



hi ■ 

H-i 1 

p .. 



FOR A UTTLE SPARE TIME WORK 

«.* 1 1 G Suit* 10 frlunil:; anil you ert ynup CAVii mil as 
i'l ii; with* lit Hill LLbunl raslj pTcdlt nn fm h ori|nr, 
l , i:l- - ■ ]fS BO i-H^y WlW?JI >'inl all™ wit One iftcntlm 
n I LTii-r-liTe wrtfll«ch^, I’NION MBde-Le->SeaHtJr^. T^nV 
■ QiiiirjrlfHTii sc HBlhfr- Mr*) laijfte - suits, 

I ! 1 1 11 CKtht tjitjuey— hullrl Kl^.nly fciLislm'aK, full or 
time. Hie m iti pic <Mi 1 £li VhV.t:. 

HIK&ERT A. STRONG T AILOH | NG CD, 

2*36 W. WabiHfrlB Av«n 4 J* Chitlin llllntlt 



Draftsmen 

Needed in All Lines 

Architectural * Automotive * Aviation 
Diesel * Electrical • Structural* Mechanical 

The Draftsman is the connecting link be- 
tween the Mechanic and Engineer— earns 

MCepUirtfiJJy fct.Kjd pay— enje^ys wcmd^ful ri|>- 
potiunUit^ ftjr pfuFtnjtKm, Sit^L-dy work it^tise 
everything built or made Eturta wilb dj^wm^, 
Employment Scnk? FREE to Student* 

| .i-.Lrra 4 |uiL'kly lit hjamc Irk apj.r¥ t imi\ Xj*- 
Xoevperitot^ or artisti l - l^iuiit or-rrl / Tt I k V\ 

ml. be h 00 1 1 “'--1 - l G 3 i .-. ! 11 J ]?j'J'.' : n^ tiM-J; OE M|L 

min Mantlfclv p^yriieni^. Wr|teTC»-l >. I IP- • ^j] 

DA V lo-r F'RIiti BullctLu -uud la-eta l ip t \ r f I 
obouL StUtfix* ftfftiytw* of V ' Jy 

No qyhlkgiLtlos*. Address i-^V / 

Ame-rkan hhwl, Dopl ■ DDC- 4 5 V;- — 

C ravel At 5tth Sl-.C^icag*. IL|. 



ARTIST 



BY SPARE-TIME TRAINING 



Trhlihjd ihl»t« «r* ouipablc of 
4 HLrnLnff $ 3 - 0 , iSO. fr 7 * » w*ok. 

f*r an Art f-rLPO&r throucli 
<Hk prAOSi-T-fil, proven mathod™™-StiLro at lbom« io your npiir? timA. 
Lraro COMMERCIAL ART. LLLl ^TEcATING. € AkTOO^INC .vlJ in 
nnr: ncnnpUrtci I'truvnv- Write frjr FttEK BOOKLET. '-Art lot FIuJl- 

ruto iuifl PrnAf 41 1 1 al*nii Our ?nelhm:l ^tiil 1 ipinuriqinSibna 

in h rt. TW<P AIITlHTS 1 OCTJ-!T-^ with tY^sning. MaLj pnabcaid 
for lull E'-njLiculiir^. No oblt^ntion. Ctfltfii arc. 

WASHINGTON SCHOOL OF ART, Stud!* 128T 
111 j-isrh street, N. W, Wtnbington, D, C. 



WELDERS WANTED f 



W^KtTIttt A he — pX Y - A fl E T V L E N E 

Kkll lcil nji ni i-H l.i *. | Z m . Ttir nk 1 - 

iuh ci m?v cn'nti'P LI.mii 4 he Mipnly. Lfnm Eht* 
hiRhly pant imrEf- in S tii-rlm hy actiul Bh'-p 

Wit rL. rli 'i- fir A ifn-rim 1 ■ t'-JHil liff M!ll 04 l]n, 
nhtiHhL^I lima. 7 Hr^rv nf t-ni-i h. Kn- 
4 l. irM'il liy w +»l 1 L 1 iL|f icnluft I ry_ r.-.m 1 1 i, - rt 

Iwrr oJ I- -J w-re'fcfi coiithc- I it Orririif 

Atv or .'Hruivlf-nft Waldkne. Inc-lUflins- room 
11 -id Txkird. only ilO- 1 . Wtiu^ or wkr Par van- 
nrvJktlOflL AittL All? 1 ■ W» I II In |y y’M-tii" WtP-Le 
CltllCDUEliF. hll.]». S!l S.IUIIIlitW, Oikw 



S4A 



POPULAK MECHANICS 







r<f 


LITTLE BLUE BOOKS 


_) f l 


>uinJ [rtK-scaril hiT OUT free catalog ue. 
TBouwocIs Ol liTcra; Jilsiff- AUilKBU. 

MAl U L MAN-1 U L 1 U'S- to-. CitHlonuc- Dept.. 
P n*h M-SA?. ClRo.nO KANf4S 



iir^l-h- (i^lay, Wrlifr our Ne^* Fr*e 
" ■ H iV-V la tlrttilC * Cwj Pfpmnd '■ it l'OIII ;•■■■» 
1- 1 :-l-h ■ i rficiLh pm| S*rl Lh ImVkV tiiTieEH le+B-n-¥il 1 U 

nvHifl Lik anjtrv Urn*. Enclan* ti?r n J'l-ore*- 
»Uinal r*n Point nti 4 JKHar nimt beautifll Ijf 
iriiKLini write inKlpr- 

THE TftMSLYN SCHOOL OF N TAA HSM IP 
441 Kidifty ESutldinip Kan»P Cdy- MO. 



Printing Hobby 

r — 1 PinllF^nW^. O Print Tfpir Own. V 



viittfhrrfWif, — 

ahrilBecn.nwYletltitM. iSTC-utinif nnrdi. church wjrt.tftc. 
Print it if Qihen; W*^ In IU Jamm pr«r M Rirfn r> (lE- Rolfl 

.JiT. rt itnlj. H*|*rd pnnhryg- Tifcp rnffTiVllW tjfi. >-^T_-n| +M.V. nl» 

£ur ntaltid-A «J JeUIK Ht^i4V- K'AT, Mwftfwi. Cen«. 



AT 

HOME 



— * ENGINEERING 

Earn a Degree at Huinc 
Front A Chartered Educational Institution 
Employers Pocnind Degree Men For Key Positions 

it EteirwC«LirHtln f-iril. MWhu.kal. rt^rLiup:. ArrVI- 

■; c 1 1 r I . .1 • i T u 1 1 1 >i ■: i ■■r. K-1+aln. Dkatf. ■*. rr,-,i,d,iii;l.-.,l lloim. MrsrLurih. MiuIiil. lxdu*- 
iru-.l kLirh-ny. Pctfuku-n. Marine- Bcfpkmtlnn. Air i . ni. ili'.iimlnt. Clicriieiil. 
Aria; hi'xnni. I'liUwiuh •- . Ed - P'iil.1 1 -- NmaUli- ’'1-rdir:,l J un-i>: u-denr-r ; 

k'^vrlinl.ify, ZkjcluluEy. H i-.i t; ■I Ip.iL-mt; Fill. &rmrc. Tliculuay. law; 

,i| trinil iurf. Jii..iii.v* Trhin - x ! A n-uHnlihlT! Ki..rnUifi. FnimUcJ I KM. Chur'cnd. 
Wr*H. mlty .RoDfvcI t F-oundilicirt- 4-b-iO-T-F. ShPntfan Road, t-tiin^j-H 

lemiT MAKING CARTOONING 

Ham* iMiml-I-.'^I Tdathud LlmL In ■ helf-^l l^lft CfMt«>rf ''t '"T'lrrv it 
Pirate*." " W fcJh Tuhb«_ r * "O-hL 'Our W-P.' ’ hmLk. 

-K^ahe fA\*r. ■' 'fUnnE# At II- F«*< V "IHKTtf AirnL \-V. 
and. in^fl* r.Ll.rn. Eua ^hlk iMTI |H- Umli pMlnrh Chill 

Tbs 1rr*t i>.hil'iL- i . xnd E-rfl --*1 ■ ■ * I +• (f'tii# I t . __ . 

IHELAPimH ttflm. 1S*A N*tl*nil ChiBl.nd- Ohm 



V-. 



TOOL & DIE MAKERS 



Machinists, Screw Machine Men 

EARN 

*50 *60 

PER WEEK 



fuel: Send i .r llllj- 

M#:w Bixifc 

CHl WW'hilM Blvyji 



iTH. Ii"jirit itieM trade* by netual vtor^ rn 
ALLIED EliOPS. Fully equipped. Stat* 

aji|>niv&d. Lo*' Fw, ICfitX! r JLtiy tilKO. Pay 

aiid Evening FliLE Employ merit 

Etrvice. Write /<?r NEW itluttral&i Cat ala?, 

ALI FFQ SCREW MACHINE C 0 „ \S&w\ nsiEtlnn .1 

6c Pi. FW-fl. 6-M W. Ln*n S1-- CUreago. llllMii 



DEFENSE IriDUSTRIES Offer OufitandirtK 
Opportimities properly trainee! ContiTlflr- 
ciai WcErtin^ Ertfisrieert (1 year). W*l<UiHg 
Tfichmcl-atifl <5 mouths}, ftsrrralt Welders 
art d Art Welding Operators (1 
Learn By Uoiu-K. karn Expenses— 

Write r« fTfll li L-pnj;e JlliuluL^ij Bunk — '"‘IJawn 
Or A lUusir, InuJiJIlrr," ^EenlLun cuurje li-Pt I r#.:! . 

Hilwiai.pt- School dt E^fhKrttf, TM-Hl, H. & E- Slile, Wla . 

EARN THE DEGREE 

up rt^b.J- Many olhHTh. 
UuirK'H 1=1 InlKliH-hH, M i-ri UiitllLS - , LkW, Fie. Lnv»- pN-^. >€ lhi. lOT I :i»T 5 1 - 

Bulletin dtmI Htudi^Til plTiwiw-rolil^r AT ONCE. Np- ohii fl *L i^n whatever. 

TEMPLE BAR EXTENSION COLLEGE, Inc. 

A Ocfrup£«4nui Jp.Lfu ■.Cie-w. 

J .41 1 Fnurtri A v-crku^ De^-t. 4 -R. IhOIR, VUllh i n^ton . U , *- A. 



H, c, LEWIS. President 
COTSt ELEdllltlAL ^IttOOl 

S- FisOlLrt-j St M Dcpt-CW3 t Lh-LcnBo, 111. 

L>u - 1 1 Sir: ricuRu - n.l me yir-ir TUG VREF- 

' :Ui futlH <il>iiut yemr F*F--A,rtef- 



VT3 V 

Cimdiiul l'nn 



iMun" SH.nt i-nJ atbui \.iUna to 1-tlp u iHlatv act tktl«n:l - 



SAME 



A Dl J KKiiS 



GO UP VOUNG man! 



in AVIATION 

l^ewlj ScTiflr -1 nf tnin^ |iLl n tP. TTvecli-itRii^k 

p;irfiju*^r». njiiI 4 vdii.iLaDecKUMi'#R Tiiir sh n iH-tier p*j^iii^n^ 
wHiLinj; foftiiem. Fully B^tTrtdlttiihs' thoCSTil A-rn^ 
li.kUC 1 .;■ r- Jliilirrj < Vi«M|? 1 h-l r KPOUPirl AO'il fli-fiSili -r^Lir?-. -!- 

L un it yeurn. 24-PtiiHiiiu ^JupiLi wiih the lisir-L 

i-n 11 ir 11 : mi ji- . frK h*H, hliOf.;-, Lfc'^n^rnri^H. t-Zijun-ienteu 

Th-t .iLe> . Mraiall duane. siptihsr. i iwli viduullapd Lnrtnw> 
iif>a. >hL-n-.wiJ* prfva.ta eempiw-iurjiK'irl. 1 m: Irunk 
i"> miuh-'-C ion. c^ini mppranJ ImlTlc. FLet-C- uP ii I n-i*- 
1 1 L 11 n e-> HIpIiihj| in HCriiii-qfioiLlly tiiented. iiuniiit' > 
fnpiu I 'hii-r-fc ^H i > p w miurH> in. GLlijkOfi ruul ^iH-rinn 
JLiiTF »vn.i|j|ti|-n. I^C'W tLUtJuD — - 1 ^™ |ivjei 4 *4f r-l- 

U'Titn Car 1 Free ScIhhi| H-h.-LI-tl. I p M-S 

LEWIS SCHOOL OF AERONAUTICS ^3?- 



AIRCRAFT 

WELDING ENGINEERING 



LEARN 



M 3 inwcetyoa/i%alnto$. 

IKIai! coupon today Feir dctilla ol my "Pay-Aftcr-GrTidii- 
atLDTi FLan hh r . . a plan wtLlch helps you Bet fatuous Go>- ne 
training NOW ev-en thougli you d-on't Mvo a lot of mone^ 
p , , tilt'd lakt 1 2 nvonths to coniplele amaLE monthly tus- 
tlon pEiynterita stajLlng $ month? ;tf tar you begin Crtiimnii 
or 60 days after your IIwTrks p training period ia -sver. 
Coupon will alBO bring you fid! paitlculars on the rniiELy 
plana I iuave 1$ lielp a felloe b ^ 1 ahead. 

12 WEEKS ? 

“Learn -by- Doing” Training; 
Right Here in Coyne Shops 

Tl's ^tulclr. iMi I tn ]*:irni Electrtrily iu Coyno'n hig hIlojts. 
Practical Cnyne InUulTiR prtparaH y&m Ear a re*l jo** 
EttuirieUy . . ■ the KHLr.i field uf Opportunity. At l.nyjie yau 
L.-p .1 r-n ■ bv - Dpdn S . . ct-n .1 , full-aM ^Mitrlca .1 rauchi mry 

and uciltipmont Imntora, lieuefatOPi. dynaino^ rtUtO i«iutmn 
trn.nHfnrm.nrs, etc.) — TiOt l?J corrtapondurtt^P but by »?LU*.| 
nruLllcul «oflc, Fle*t, an Eipett i-nairuct^r tell* you nnw 
iu Ji> 4 ji ih ; tlirn hn ihow^ y*u lurw- thulL ynu du the lob 
vaurOull. fit', n urt Ui m Ls Ulc -natty, natural waj- Jam fflrn. you 
don't need pruviuuH tipo Fleece -ttf udVIDCtd education, 

EARN WHILE LEARNING 

Job Help After Graduation 

Mirny Jim.bLti.i--U s friluWB da part-time wnrk 
to help uiitiVsiiL Liir-iii|;eTEKeutw.-^ wtuU! irtur- 
Ing fi'ir hi ti uppu?iun 4 ri« Ln Flute rtciiy- 
If you EIS.-H-I I tliJd part -Lime wnsrH r eni- 

S nyinent Madaft^f wkLI help yon U- 

tw>, lifetime Aimpluynicnt HrVkt uf- 
tCF ftraduatlij-b. 

GET MY STORY-FREE! 

Mali 00 Pp™ NOW Fnf my BTCi, FK. 1 JE 
iHtMilC called 1 1 EUL-eLm-Sli- — Gateway l a 
OppottuMcyF" It's pauked ^-iulk facta und 
pLcruica erf ntudenty f-t work in WV hiB 
sbDL'M. I'll ltd I yon about illy ' k’ay .Alt.:-r- 
Ct:L-rSuatiun l s l;Ln" ^>sd Othr-T plMiUhfln 
yn. i AU T N< ,^V TL 3 H A K H Hi I AF. YOU 
GET MY FRlibEMT &EM 1 EKGUS 
OFE r EI<l befUfiEiri fur tlii-s iTitcrosdiig r Ettc 
IkhiU L-.Ln be your S’irPt bHi *tep to ulKT-cm 
m UiftcubUty. Mall the cannon tud-a^r 
H. e. LEWIS, FnsMfni 

COYNE ELECTRICAL SCHOOL 

Efl-D 5 r FkDulHlkl EIj , Oep(-C±-T 2 . CHks|*. Bb 



MAIL THIS IDUPON NOW 



AUGUST, 1941 
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PATENTS 



Bonk let Free Highest References 
Promptness Assured Best Results 

Send drawing or model, 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions o£ the Pamd-McNally Directory 
of Bankers and Bank- Recommended Attorneys, published by Sand-McNalJy 
4 Co,, Chicago, IlL; American Lawyers Annual, Cleveland, Ohio; Bankers 
Service Legal Directory, published by Bankers Service Co*, Boston! Mass.; 
and the Snow-Church Directory Co» Lawyers List* published in New York City, 

WATSON E. COLEMAN, Si.S'S 

REGISTERED PATENT LAWYER WASIIINvi B UNp Ui C- 



INVENTORS 

PATENT YOUR IDEAS 

5EMDFCB FftEE BOOK 



HOW TO OBTAIN A PATENT 

WrltttH b^AFrrm»rM*nilMr nf tlia £iimin- 
inrCwpi (1 &22-24! t h* U . 5 . F\i tent Offlt#. 
1 f faU w n n 1 1* pFflfi t, bjf ld"». F pknuLil 

iek« «£«pb 







L. S. Patent e| 

a-rs-cm. Yo-uh licit ii (n jr*t iliip Fr"* Beak* TliiE 

i n t PTflilin e i I Ll±|I ralnil buuk uti-n t-fe I n b v«]ueI-iLr i nf uVli’IV" 
ILdii y-u-u ■huijJ-il hivt. It telti vnu fully how to* cbt-Htn H 

K tflTlt on jrovr iAmm jn I Ian cjui-ctcat Way. With ihia Free 
hjIe yciTi will ■ iftctlvt i '‘Rnr^r" ^ Invention” form 



■wblch FOU Clin fniilv- T*rniJ ytt Ur Ptrinn^l End C un - 

” Tour 

Pil 

«r C___ 

Al I fummj h Icat Jon > con h<J" n t i-n ! , 



If 

IeO: Yu u r cut will b« 

K ilter* 

p 



_ It* pcrioniAlly handled 

anly by & ReE-Litered Fvtvnl^ Art-orrT* 5 r Wkra [■ plan n l-'nn-n-or 

“ iEnln( 



ynU 

I TKJ 

t Rtelilerfd Psi»n . _ . ... 

Corps dT the L r . S. Paten L Office. 

■ID. COUPON TflDAI Idi FREE PATENT BWH PFtQND QF PlfNTIM Fins. 



CARL MILLER 

ttESISTERED patent attorney 
FORMER MEMBER E* Jl MIN lllC C0HP5 0. S, PATEHt OFFICE 



I Woo I worth Bldg,, 35 th Floor, Dipt™ Bl-fl, How York City ■ 
Mlt.l EOT HUILDlPiC, Dept. Sl-A, WASHINCfON, D. C. 1 

I HmH V«it Fra* kHpfc, "»HIbu La Obtain a *qrt«nl. H and MWVt m 

'■■liMPrf ol inwntMn'' 



Practical f^cti You Wtil Want to Know About 

PATriUTC trade marks 

lH I bin I 9 COPYRIGHTS 



INVENTORS! 



Thli old-sstabliihad firm 
assures prompt, confidential 
ad vie* tar«#rn[ng patent 
preevdur* based CH bh ycdrl exptrifrnce in sEnrihij 
thoUFandl tff pftnpl*. You cdin save time and money 
ns * f by io-ndlng l^r pur fr** b-ooklatt; "How to Com- 
mprcialkfl Ybur Invflrilion" and KI How Wt Phntapt 
You. " Writs for your free copies fodoy r All Enquiries 
ct-nfid thliil and a.nxwtr»d immsdistsly. 

• C. A. SNOW & CO. 

Baplttand Cattnl Allomiy* linn 1875 

Hi Sn ow Build I fie WichitiEtcn, D. C, 



I 



addufjs. 




BE pTeWRED ™ URN TO SHOOT WITH GEHJAMM 

sGWl&sO * 

£ut Target — Shmal I G.nr>.- — C-SRi P i“i Tl- 
t**-P|jP — Ar ryrAi^ — .PrAc|icaF — Beena™ 11 ^ 

- quirt. Acyusialilc Force— AumiLui! MaxIiLiu'u Vvlec- 

ny. Mo Hni iki- gr t - u'lM". 9a\i Asii-en m rr F i ty 

— Hi i r T* 1 dOH i - s j rv+y tc-cH — H land Pinm h . bXrtg. ■ ■ hJIOC 1 1 H v. 1 1 U 

I IL. -:ii'L H- i|. -ii I! I ■■ ,|.. i « . I'.'" mi J _ rillriS— WlLli .'I ■ 

|ii- INI- ftl4j.Hi>. llEI K HhOL 'All!'! 1 Hi- >li<it f-LU.'Mj, I I-m J:,Eht 
.< 1 1 * F. AIm .l ■■■lll!|i]i.‘Lii In ■■ i ra-Hiin'IiMlfnuirBQnhuTnird 

Air Nillvli JltJ TiJt AHl) TD]. 17 T OF 23 . HD l|r^n- , ’n n'-|!Jl FiM From ilUnUT' 

r r.i-liri. 1% I- 1 1 1 • eoMav fEW ron^vln ipr-ili-ASni'k mr> a tanjrlhi 

IlCHJAMIH Pi Ml H I FT-C -C H; Mil 0 W>» i ■■ ■ Si I ■ ■ LA.'.-S. U ■> * 

"paYen”t 5— ■ FRftljE'MABEKsi 

All L-iL.-irrl L 1 1 h C 1 1 1 r r I? I L I'LV'P FI perBOBill Ullonr- Ll'.i]] 

Ari'jin "i?riH?p^i^r of ru^ri'fifw w" tnolrucfunj 
for 7LA/T UiirrJ 1 1 Rthetltilf of 0i5?*rnwtHlJ 

arwf Ft*iS ,r — FREE! v 

LANCASTER, ALLWINE & ROMMEL 

folM* MW 

4L2 Bowen Bldg, WaihinglAri, D. C-j 



I 



I Ml f FklTADC dcrir« IbfR^al 

I ni V EN I 1JK3 profits kuLTfrftnd nend 

ooriainBiBiplehjC vital 

f*a to htffoti fcppfrihE ler P4t«ata. Our htrek, 

^ 1 t*o tbpoo faflln; pnbt free, Ttldi Mark* — CftpV ri« hta. 

UCEt k Li*lC£T, JEjL m SM I Sl, H. W, D^L L WA5HINGTDfl r fl, C 



^ =rf / 

SPREAD CHASSIS 




BANDS { DJilKALls) 



jPmAi t MASSSS 

wr# m$am wti 



wttr} 



- ^ ■ I FI TIMS 

TRADE-IN 

WR |TC t nr «-ai »l jl-e. haw 1 

m-ydeli l 4 d-lada H^dio-PtiErKH, 

I'Easii Dtagcrdun- 3 -ani ■ I iana lly lau 
riEtm-p-ad-viiu LiricM. IS >’ t* | 1 WW 
. .wHwlMuW fllHr JfHM Wahn^Ji. 



FACTORY TO'YOL 

SAVES YOU K 50% 




MIDWEST RADIO CORPORATION 



1 S'A 



Cl N Cl h if ATI. OHIO 



In answering an advertisement with q coupon, be 
sure to *¥dte name and compline addresa clL'-irTy. 



To Protect Your Invention^: 



now 



Dolayn rlaoifErous and may bo vrry 
eOM-Ly. My ptminnul nr. rykt fc&surfii 
prompt. APfloD, airlvL rpnildepcr«. Jsad a 
mlPkujLim pf O^DOTIW. 1 piJKJTWt tlifit you 

Bead rue a lauiSd or Ora? leu., or atcEch 
and ilrinHptlgil of r-Olir Invfnllqn, jim\ 
(G.OO. 1 will make a dciLTcb unrl report 



promptly an to It* fuletH ability aDd KDd I 
you it -copy of my JJ-p-j.i'.n booklet Or, II J 
' ‘ " HCnt, tnall I 

l will alao ! 

.. at 10-veMLnb" fnrtfl. I 

(Over TtH y curd ospoiSence u a Hoglotcrotl ■ 
Putoqi Attorney .1 



you prof^r to rf’rnl ::i v tircikU I JLrst. 

Uifr utiacUHl coupqd at onre. " ' 1 



Wtl 4 my " rtornrd 



L F» Randolph, WiagtSSE- 

FIcmc nuft mv a( odcUl fnn oi cfaaTX*. fpilF 73 
pa nc bouBlat oQil. h Rul-oM of iDviEnlba"' form, 



A DERSOtlRL COflFIDEflTItlL POTEIIT SERVICE- 



Name, . . 
Address. 



- ■ + + + + + + 4 # ■ 
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POPULAR MECHANICS 






AN EXPERT* ACCOUNTANT ? CAN 

MORE and more opportunities — that is Accountancy's appeal to ambitious people like YOU 1 
Government h industry ¥ thousands of firms, are needing trained accountants. C. P, A.'s and 
executive accountants earn $2,000 to Si 0,000 yearly: new conditions are steadily increasing 
; the demand! LaSalle trains you at home in your spare time; among our alumni are over 10 
per cent of the C. P. A/s in united States. Training prepares you for C. P. A. examinations or 
executive accounting positions. Staff of C. P. A/s personally supervises every phase of your 
training. You do not need previous experience, for we start you from the beginning. Numer- 
ous new opportunities now waiting in Governmental and industrial lines warrant your con- 
sidering this subject carefully! So act now— investigate LaSalle Accountancy training's 
possibilities without delay. 

Wrfife rodevy for fiw 40-paga hooklmf r "Aceotfnfipncyj rhe Profession Tfraf 



A SALLE EXTENSION UNIVERSITY - A CORRESPONDENCE INSTITUTION 



mytm 



CHICAGO. IU. 




By FACTORY Methods 



B^gpridlc-ES cri Ih* cne'y&if F# r 

pair, Wotolfiiflew Shop AAdHttial will 
f ( sha^ ymj ftiv hi 

Hn Hu- job I C>iv*i uflic-al rnonuiml- 
lureri-' da In nE-cdr-d by tr**ry "HT- 
if titianie far OYtrhW^g ^ addling 

™ e-vrrr’ AfTtfficgn aulDmabile n-nd-e 

4 nime> Ipl4. Used daily by ihcusandi 

j gf repair sheas,, iiurfwll and man 

i* who like Id Bfeif 

^ 560 BIG V/a I tl NGE$ — AM 
PHOTOS, DRAWINGS, CHARTS, TABLES 
— Gin Hearty 200,000 Vital Facts 0i: 

Eir.q *r*fiaul — ELd.li id, IVIN-* — f L>ll I? Ffcpm 
— -Cc^lUji lyiiwAi — Cluith — TraniinliPiWfc— L?nl- 
tpuiiIi ~ Pcur E"d — Whtih — Bigfcn-— F»cwi 

Ehtf — Shock PtHOriMO! — “ Ipnalian — 

Lbb»CVHcn— Valv* ndiiiHAmfnh— E--g:«-B MSvSb 
pEfflicfii — ■G#**raicri~Sf^r#in9 matHi — Cor» 

h l idl : r lydj— ihr»t nl ™ A. u ho m ui i c thaE ■■ — Crfl SO 1 1 » ■ 

gauqvl — Oil Akfrlf — Cili^d*H 'Hid lighhf-ninp 

— GvflfrlMOd cahhfflPl — I Irddlamp r;H|-.-il-n«-Bnf 

— L"'- J Pvhdridl D r [irhiT dilall+ff IM h|K*i. 

Pyfcd^td ^ H Hi* m HYt, Ha- ImK W. T, 

tw* Lrt<f*p 4ul*nalm< L.uh«i WejtiF* 

MoTeR, Seek Departmesil, Rwra to, S?i Midisfln A vs., New York 

Pl*au- ruih me- copy d MalcR’i l 94 l factory Si-np Manual. I nVII pay coP- 

wn ii pliw o j|w cf^iL dcliteiy charge ■ b-A it ip *h^d iF bca-li den 

nnP ul-Jy m# I mUy rvlgm ih wrlhin- 1 dqyi (and ia ih. (ir rj.nnl candilitinj ond 
hair rih* i J fiurchcihv flnC- relundnd iftimidialilv. 

NAME. 

ADMES . ... - 

CITY 



Based on 

Official 

FACTORY 

Boohs 

Covering 

ALL Cars 

1935-1941 

Inclusive 



rnjoy Oil ITcuc sL IL-h I 

Th-hl! Kl-«v E.ACO eiichI- IukA.. V ijw 

r.ri' i-ii-iS, r^|haB| 

bull £ (a rui-1. 

OIL FUBHACE’+ W 

Cr.n-Lhnun-nq, Ii-px.l Jlowf Vn L, nq-fp| l r-finrflfT]"" Epo. 
c-i nl LI; a.o a L -i ;ici L rnn t-unicF onU Tn lM^ 
flUirtl fl.l-C-.iKJV- liu-n^cnp njcf-LWL Price* j / U- EG ^ g 
|fm thnri tildiNL. Fkirrmi air ler [.-tiii-I K‘. 

ROHM HEATER. HtwlJtoill 
law— J-Cffli paorE aariNanttj Inia "JT 

]nw4T Ib-VL-In 1 1 P 1-cMiJih jL 

nns'" Inri. tHicira ni»ura tch iLr- *1 JV- WPl 
LLv it cvlti more- J '&vnn ■dear' . 



rwhJLaibH ■"a-mm" r 

r-ail l -.-|M' lniTin-j tied I .:.ril I'-HumS |Lrl:- -v i -*—?■■■' i VV * 

V-wt^. Co*tl FmPlI Fut'l CCrttE 

CUN-TYPE eURNFR-4 FnjDy atl heat ham pruintt . ..„ji 

funurn K | ■ 1 . 1 . 1 1 r . | ^ hlin>r Lhi LhiW. -■ i 

UfRITF Ffr pine LACO iltMlt'r ar *c>nr| yijuir nmri' 1 q>t 
«niit Iti -i.ix LLuFtnted LA'tJC* T>^c.lc anil very law jw-hr^. 

DEALERSe Dcat eacnpetLiiaal Aak ebauiL “Dipwct-tfl-Ikta-kr" ihluivr 

LACO OIL BURNER CO. T «J ---- 



T PffW{ 
)J0ff \ 
Mu/m 



^Utilidy <J.. -n f M h TCh I tNHlCDCf 1-y li*flii nitdY b Rfwec- 

■ llbh hliNIPfi -dPfdriH fudhuni fidfC1i‘i r b lJ-.-lV UI4H 
r-4 4**%IDer ? Arwi drfrilrh tnmi Nuul >l>->Ubiri -(I- rid 
Aq-^HlLh 1 Irt-WWF ii if IWrtniUWNkih. Mi*liV *?fFiin« 

«n M- JlflF W till t. * y.KK. H.j.leUi 

iii[ n.riiiitrv ...I .■.)■: f V F |.|.iFi 5 i : l^l|.r#rp fchfcn i...w 

wl i M i barn q^bl?lT with flUf pe^jr-h j-atet. liiw.ni 
Fii i.-rvL-rf.l hr p TFMIHiaF.1 PT^bu-^T.cR ibiirn-.,, H-uaIi 

n.-ii.n uul arlil rwu tvi ■ v Inc- Ir t! I Z. h.ii.L It : II.il irilL npn 
Tiiur *vfh kn hirf-r thln|» ilard, t 3««i“t nra.iL ICu.L f] 

>■3 ■■iU <r*-ll r>D srijij, G?L ia % PrM*I i i-fcl- k- IwriiinE. 

H, WENDIU D IlHHI E, tNnl. 15 . OMn InUlUlt «l Inn-hty, C| 



!EI v rr in.-FJF -.j Min.bvra nl 

F - . - .irl. -.-Fi i. . L.S ,iiiiiiiiuBf 
Ifc ii 1 1 |jH». I.F n.iiil ar-F |ilr.r.FH 

fc li I * "‘"i ■ f ’ — 

IN i i ■ I EiH^r*F »|.|u.i ■ ■iiiieii 1 FWT 

ci.i|.m| h|wihwnii r c> iii.lrhiip 
. , , <* i .i hlrrrul i | J i i.Iji uli I . rj. 
in - - r > = - . i 1 , r infemi^jurt iirfri, imi 



1’rrik.it fur ULio- Lnt* t- 
l >LI II ;! . viL-LL-pin-]. 1 1 Ti- 
Umo chlLSEn: -i«iinr clwlre 
i.f 1*1-11 r LniriH l-vk Enin- 

Li L'coin«T^ lyiwaLI iiame 
WcLEn Am-rirmi 
Hi.Tinn| i*r I nmifl Pn- 
r-i Ti-T I --. i-F^pL. 



^ Snrci’^pfiRl JiiiddWTtiiiti^ a,i n. enpppT 1 , for ht-mri'iiTnc efliTil 

■ RioIhTiJ — - miirli pmt,' iJit. ■ I*' 1 . N V. I . TrnJn i lip; . LL . ,-... 

1-rmJal iJT M iiTflffimjlWM. 1 11--1.-131 J-I Li .|- Held. >■ : > ' 1 ■ .- 1 1 1 id iieii qirLUHIE 
Ieip.-il‘1llI. -NvV. :■ . E'lt 1 1 _ I L. El^Utin I '■ ■JtL.ij..- . Ailvrrti e |fiE n llrl Coh- 
1 11 1 Ity- I'! 1 1 11 J I lUle-iHlii-.n- pu4 IIlfII'il: HEurJy r-...^n'^ ■ . ilrju*.! 

K. Y + INSTITUTE OF PHOTOGRAPHY 

&p Pt- *Q.. IQ Wiil aj »i r . Hew 



rildiclri I**. T'niir. 



V,._ tSIil Year! 



Con rsflB in Cl vl L KEcc- 

tricat, Meeh B-nfcal, 

Chemical, Aeronaut teal, KarJlo Etlr:U 
ncerinjr. The Mechanical course Sei- 
eh tries L>S-u£=l-I En^tneerJnj;. Air Con- 
dHiOhlnff and Refrlgei'allnri. liisHCU- 
tlals of cnjrlneerLnp training Includ- 
ed and nort-dHBentSaiH elirnSnatEd. 
!3rS. iJOgrct. For femhillous, tarn^at 
BtudentR. Special Proiiaratory De- 
partment for those who lack re- 
dUired hij^h Bcheol Work. Graduates 



com. irate successfully with those or 
4 -year schools, Courses also Jn Rutri- 
IlCSS AdinlnietralLon and ACCOUnl 
ln^. AIpo short dipJOma uOurBCs (iitl 
wceka> hn Surveying, Draft lug. stu- 
dents from all parts of fhe world. 
Tuition, llvlnsr costa low. Enter Ken- 
lemher, January, March, June, SSth 
yr-ar. Write for catalog i 
m COLLEGE AVE»i ANCOLA r I HD. 



EHQlHtEPlHO- ppgGptE IN 2 ’A YEARS 
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Now! You can learn 



in par spare time AT HOME 

NATIONAL PREPAREDNESS PROGRAM 
AND EXPANDING BUSINESS CALL 
FOR WELL-TRAINED TECHNICAL MEN 



Get started today. Look at the classified 
advertisements in your local newspapers. 
See the big and urgent demand for capable, 
trained welding operators, technicians, en- 
gineers and mechanics. The application of 
gas and electric welding in all lines of busi- 
ness is almost unlimited-aircraft, auto- 
mobiles, diesels, buildings, etc. 

Welding training also offers an easy way 
to get into business for yourself — with 
little or no initial investment. 

TWO PLANS OF TRAINING 

Choc*# tfifr o(t« that suits you best 

O HGME TRAINING. Learn on General Purpose Industrial 

Welder ri i j 1 1 p i L iisS Uv you zm part erf yeur CoLirae. Krarn wh i Ll 1 

learning in you r spare time, Then take shorter course at our 
HtHsua in Chicago Send fur full detail*, 

O LAY and EVENING CLASSES at the College In Chicago. 

fit-art any Monday. Train in modern shupe completely 
f ■. | LI [ i j a :• l- rJ , Flap-id pruf'l'UHa iiHaurnri through Jihorfe intens [feed 
pl-nrticat course. 




without extra charge 

Your own 



INDIVIDUAL WELDING MACHINE 

Without an extra penny, you get this 
complete new heavy duty Industrial 
. . . WELDER . . . ready to plug into 
light socket . . . complete with elec- 
trode holder, welding cable, ground 
cable, group clamp and generous 
supply of welding materials, such as 
welding rods, brazing rods, carbon, 
etc. This General Purpose Portable 
Welder works on iron, steel, cast Iron, 





tin, brass, bronze and other metals. 
You can weld bumpers, fenders, bod- 
ies, frames, cylinder blocks, etc. Does 
farm, factory and home repairs. 
Without previous welding experience, 
others have made as much as $10.00 
to $15.00 a day in repair jobs. 



In CMcogo Tech's Welding Shops. 

You learn on finest equipment in Chicago Tech"* shops + . - 
new Hobart. Lincoln. Westingkujc, General 3&K*ctrk 
Eq.LLipnH L Ti l — Electric and Goa Welding 1 — all branches, 

CHICAGO TECHNICAL COLLEGE 

K-GOl T*th Bldft., 20 W Su. AVfr. P Chicago* III. 



CHICAGO TECHNICAL COLLEGE 

Mvnibvr N*HOMl Ham* Study Council 

KrSOl TiCh Bldfl-r 2000 50. MEchkga-n A«„ Cti lt*BO P ML 

PL-iisti nand me without o-bll fffttlMI IV** Intomoatlan nn how to 
prepare for a butter puj Inp Job iJl WELMJHG- 

HftME TBAININS BAY mr EVENING QLA55ES 

v™* Tri^l L**»P Frre "Blue Boult'' 

nml Industrial Weldor offer 

Niimt . . . . . . i . . * * 1 i- ► * ■ r + + r r <■ r * 

AlldFfrBS i - 

Bty , T Stale , * * - 

Dccupu, Lirj-n P r ¥ <■ - - - - ■ Ag*i . B , l . . 
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POPULAR MECHANICS 







CLASSIFIED , 




Advettia«m«nts in chic section., 35 ctnti p«r ward. each in§.*rtion r minimum 10 words! pny*bk in advance 
To b e inserted tinder proper classification in Septtiiihef Issue, copy ibauld be in atir office July Bill 

September issue an sale August 1st 

Popular Median Lc.’- Magazine-^ 200 East On Larin Street, Chicago, tllinoll 



AUTOMOBILES— MIDGET CARS 

PROFESSIONAL MUlffft raerns. iwih 
pasaatiJter j-oudiLert, motorcycles, nmUJT- 
SMOGm. Guaranteed melnra, wheels, 
na rtH „ pLan.1. iTar.dbuuk '.*H UilOHt — L'20 11- 
lustrationi. plins-^Mc. Midwest. Eb* 
(TOfr-CN, rhkimu. 

A UT'OMOIl FLE H*Ctni book, DFUl edi- 
tion. well Illustrated. iTMlnjctlcnt on 
bulLdlng budJM-, fraraL-x. e-ugmL'* Ford A 
and B ecnvcislonp Plans. AAA rules, 
npi'ciEicn Liam. RaadiFar racing Indliamiip- 
olb tars. il-OD postpaLd. 11.15 C.O D. Riy 
Kliile p L-Ut ! . 22. MfldLsDcmlle, Cincinnati,, 

Ohio. __ _____ 

SEAL-MATIC R e 0011 dJ LiOHS motors wLtb~ 
tHI l new pngs! Drverc*u*. Hai 23 2»J, 
BfttLle Craek, _ 

CHANGE Auwanaldle motor Into air 
romoicssor. IralrartiiPTis il.cb. Tuck, n 

Hhlrl rv. P i; ill i u. ir. MJc h. 

MTDOBT Car^— mo tarn ran ter*. R-illd 
inuH 1 . Catalan building kLti, plans, jup- 

f llCO — 15C. Nrw list med, mplqr* priced 
4.00 up mbo used midgets, motorsooGfc- 
cra. partsl — 20c. Shuns Midgets, £qx 
aia-HTSjLD i dVLtLe. Qb i i:- 

FORD Owners and mserianles— learn 
how $0 FTlftk^ yaur aid brake* Wark Like by- 
disuUc* Sion chattel, groans. Costs 
than J5 hdl Fire detail*,. Stipei 1 Brake 
Floater Company. 4532 -P Lake St, Chi- 
cmn. 

U&ED -Cur buyers have been bliiidlOldedT 
Oet smait. Learn values Jesuit lowest 
finance clurgi:*. Euve 25 la *.h J ntercst. 
My book Just published tells all Misti t 
save hundred. Postpaid u chi Oci ynqr 
copy ILOW. John L. HLckd, 33-0 East At'E- 

jiue. ElooheEtei. N. V. 

AMATEUR Hflccrs: convert your model 
A Fmd easily, LiluxpelliLvkIy. In La jallupy 
racer or fastest buggy In town F’j.l I easy 
sr_&tmct:pm It. CO. Benny Hilts, SOS Or- 
char d D rtv e. Krumgre. New York. 

AUTOMOBILE ^Dfrchinen 13. Ouar- 
nnLccd mileage Lkl-CfeOze 2-U 1 : pawn L0 J, S-. 

University of Drtr^t tf^t. apt car: slve 
make, year. Wrehth Install* it mLHUttt, 
John Henley, ManuEuctUier. LwailW. 

Detroit. Mich 

engrkai^e^ chp TioTscnowrr pi your yord 
VB troin fS to 12B ha. wlttiout aupctctiarg- 
i rur Sepd SL.I'lO Far delaLiEd, tlmptc in- 
f-tnictiona. Power A^rclaUs, F.O. Bmc 

S51-A, WLtErttngto n. Pela-wa M._ 

" build Thia powerful. LneiBenslvt &ia- 

pcTcbiLrKar Far mi uu tupipbLLi. 1 -. Add:: up 
10 5 tWWIwi-er, Camnlntr- ptaru. 55c COLfia. 
Bax U, Ej^t San Dk-izo. CalHortUa. 

AL'TO BLIFFLIES-^EQVIPMEWT 

V-B 0WKPHS SpwHal! OCh^plete net 
bleed tiiHifl and 4 tod beerthri IS. IS. Guar- 
nntecdl Steel Sale* Co . 11215 Hamilton 

Aye.. Detract, Mich. __ 

BARGAINS — Welders, MHHprEflflOrH, bat- 
tery chBJTTerr: L rar washed- JLIbrmS trial, 
terms. Write Rabat t Eq-Jlpumnl, Box 
M-H1H, Tray, Ohio 

19ij IGNITION Qtn»erdUu^nr. It G. 

Bales flr MFb. Co.. New York. 

RBCLEAtf Used otl without coat. Far- 
iicuLara. F. Gerwla. Pair view, Qkla. 

FLATrHO Outtsts kiT auto parb. Cpn- 
UHL to a battery. No tOiika tided. Free 
rerycijlars and proolft. Ounmctal C 0 .„ 
Ave. J. Decatur. Ill, 

AUTO TBAILEEB 

BEADY Now — Plana Far nine- new Jtm 
Handy Trailrrg includJnR iln modern hoLLMi 
trailers. Caczioit 10c. Abo new edition ot 
Trailer IliilLderr, blanueJ and uLwJpr Dl! 
parts.. siLonlles. and emr.amreit Price 15c 
Both 35c postpaid. Trailer £-up?Iv Co . , 
5J25-A Pulton et.. Wausau, Wli. 



Motorcycle^, ricycles, motor 

SCOOTElLg ANU 6III-I-LEES 

BUILD FOWl-t AcaaEere. inidi;et, cars. Wc 
KiippEj ttrcA, whetb. jnctors. Lowest 
bUMS. Send 3 lie Jor plum. elc. Build -Or- 
G’ktl DaH-nra. Dept 8-A. DSC North Fark- 
Hlde. C hLragq. 

BUILD BematLons], eiuted-upe rated. 
niDtanscoaE nr j:n«’dst.-rl Complete kit 
52(1.65 — Julk S3.D5. R-.l l -Ii dluLa far plam, 
Utaratur^- Sl]KCOOt. 3522-L Ndrtll TlO}' r 
CbEnfo 

MOTORCYCLISTS. We can aave ray 
money on parts and aceciE-orlts. Bargatn 
IbL Und -decal Ire-e. IILpnlratrd M-nfi-dicrnap 
LLsL JEe. TrlanglE, LI LI WustiLukLoiL, Chi- 



BUILD Carnet mptxiTMCtarter rwwl B*VC 
72';. Bimnly designed, sturdiest part* 
available. 'A'c supply ^irb, tura, wnreb. 
roe ten. LlttrU'Uu'. drawing I5e. -Cumrt 
Cy’riq Qompeny, Bqj j[?32, MjhHpoci.. WlJ. 

ALLOY' Ptrit-pm — It'S. 00 Harley, Lndian. 
Henderson, Ejccelsloi. Cleveland, cylinders 
xf-irrinind, Hcifrcj! welded, new and used 

parts for las. Catalogue and wings pin 
Ife Baljafc. ftl t frf ath. HF. Lamp.. Mo. 

"WUIZKFh" bicycle motor Quiet, de- 
pendable, 4-cyalS, l u x h.p. Bicycle- a true- 
t-irr- pot weakened, center of grauitv- un^ 
chunsad. LupLs iLkr mptaTcyaLr Ifwlly 
iJhituEEed. Further LcitdiinatiacL and bear- 
o?t plaec to &ce, writs Brcenr-Taylor Esl- 
jj ine-nr:n|ir Gaipambnii, 70l^ ilcKJploy . 1*13 

AhkIw. Calif ornia. iit __ 

MOTORCYCLE. Fares, acceisonos. Most 
eamp-lctti H-tpck. New and uaed. We ispr- 
cialLPE do mall orde-rs. What do you need? 
a j n :■ i l lt ! : riLlaLrr LOr. WtiLlman. Alrtnrcyple 
d,‘ SUDDlv CO.. 105-9 Southwest BtVd.. Ka:i- 

aa.-! Chit, Mo- 

MOTDRBCOOTER3, Mid pel can! Eas- 
ily fruLLt Complete mans and Literature 
utL Wheel*, Uren lzu>tor^. Lramznlaainm, 
etc., i Hr ■ H p cLmker%, ^ jLianFawp Henna 
New \ 2 h p tfo.^i>lln^ rpRlnsa tl^.-SS. 
Scooters contuletc *15.00. Clear- Vite Go., 

DavtOn Q hia. 

MOTOfCcycles. Rswndaiionea. New, 

■ iMfd. part* aud areeSaprm. ALL iri&trji, 
(.argr stock. H*rffs.ina, Illustrated cats- 
I i:r 15c. Ihdtnn Ms torevtlc Sail-.-: Kamris 

CLIF. MO. 

AVIATION 

FREE Beautiful nrw llHl catalos of av- 
iators' CLoLh.Ln.ir, JcW elry'. navel Lien., bcaka, 
Insifpiia.^, ■ It xiiirah Aviation Frfuinm^nt 
CumpaiLy, Dept. 2-L55 En.^t 34th Street 

New: York City. 

FHOFET.i.RK^: ALrcrart *uboLfs: con- 
vemlaki uU rtv — Model A imptars: Aui-rriren 
Elea OiruLativy. Suiui 25C far Ula^lratad 
I iLtornturr. Unlycrsal Aircraft Co . Ft. 

Worth TpxHj. 

UOMMSHCIAL And prlvaii/ pilot HlUltl- 
pla LtipiOa ex.amLcLD.tiam cantbLuyd Kj Oil; 

airplane and engine tvi Thames latest au- 
thentic cXacnijialLUPK LnaLudJuK car 5M an-- 
sround instructor r«t4pg 13.00. fNsw 
bgqt? Inlly alluntTwLsdJ . Qub System. 
Dapv_FM, 1455 Flower Sc., OLondal e, Cal. 
AVIATION Wants more LlncoLh trained 

mi'is fqi E>:iKiiLun:: as alrllhc nuichaniiLi, 

aeron&utLra] ennlneEis. alrnlano [acta /v 
mnchnnLcn raimncrriiiJ pili:L:: Thin Lin- 

coln Government Approved Bchoal of Av- 
Latlan placing craduaLei In fine big pay 

Dosltsom ODDOrtupttles for ma nr more. 

Caun-es Frfrm C WHska E* 2 l 1 tin prepares 
for Immediate empUmnmrt. Rcaaonahle 
rilEcs. Writs Eudav far Lnlarcnatfepn Lin-> 
coin Aeronautical institute ilnc-S. 2DO0 
Alnh-aft Hnlldlftt. LEnenln . Webtaaka. _ 

HOME Builders' BOX 199-PMB, Agar. 
South DaKetu. PI»m. purls, kits. Litera- 
ture IDc. 



PRO'f 1 K:LLKH.&, For nlrciaft, alerte. 
boats, ZEC. Aj^pruvud propeller mpairlciif- 
Hjitalog ins, Bunks FiapelloTS, RI, Ft. 
Worth, Tcxae. 



AIR CDMlMTlDNENd AND HEATING 



SAVjr j[flD-|5i>a Op unit. caDirrD For 
MocTH, culea, ufEcc±, hornet. Floor, win- 
dow er portable types — IL9.M up. Ail 
aliea — cuarantacd pertarniiLnca. Write Far 
full details' Western MIf. Co.. Dept. 

GP-H . Kpa mey, Nebraska 

Ol50H3,HSK A^PCn waod eicabLPr for 
evapotfatlVE wladow caoleral 50r pound, 
pnetpald. Two paun-ls sdnleicnt w?bb 
Pan Company, licit 125. Pahra Clly, Oklu.. 



BATTERIES, GENERATORS., ETC. 



□UNUTNE Edison batteries for light, 
pov-er, Nqn-xcid. Pifte^n year tlfo. Five 
year unconditionally guaranteed. Dow 
nrlqfi? GgmpicCa llghtans plwnb- Frre 
literature Stt-Jey Conhuahy. K3 stertLoc 
A^-cnue. Yonkera, Now vgr k. 

EDISON Ufetlnw storagt batteiBcs fw 
light Lind bower. Ell mi lip Lt urld battery 
dUi’OKHi, Lana gua.mntPH. All kmdii re- 
UulLe- Hfhuratsiift nlants, motors, and mls- 
crJJoPcouni arileles o-t hargn,t?i p new. P nur 
ItiteteslLtw Jlteracuie. T. Hawley Builtb 
Go.. Ciolon Palls. Y. 



ELECTRICAL S U FFLIEB — EOUIFMENT 



FREE 1941 Catalog. 1D05 oSectrloal bar- 
priln.- IjrJay MiimiEjinturini;. &4? LnJay 
BiiLldLiiK, MLntr.'apOLLij. ML:lLi. 

GUARANTEED Electric: hair idsppirs 
and stuwcTS, RobtiLlt.. ahnver Eervioo, 
1430 Grand, Raniiu, WJd. 

ELECTRIC Pendl: Write* -engraves ttU 

hiatab. S3. Du postpaid. Bi-ycr Mfg., 

e6l5^-H OoELage GruVu . Chicago. 

ELECTRIC Motor bear Lon; brushes ' r 
capacitor rcp-laccricnb, Sehd name plate 
data far prlicas La EkeatrlCal Cep let, Lax 
SL, Oak-Fart atutlon,. HJpt. With. 



WELDING— S0LDEE1NG — PLATING 



BARGAINS. Demonstrator arc w-eldera. 
aasnline and- rJcnirLe dnve IlnLld yaur vwu 
□artable, S UVa t5W. LlhelM trial, casv 
rerma W'rlEa Habarl WeJihf Exchange 
Box M : 5L2, Tra y, Otalo. 

D.c/atc- welder, build LL y outsell from 
autorpqbllr TreneraLar* r vehiate niiUpr.i, 
haht plank keneratois. Flans 11 . bD euth. 
Welders Club. AB-ai 32 M-Mart. diRsva 
Fpr x alM : Vehicle malon, weldnm aupa-llas. 

A.C. "weideis. plans, material! Free LLt- 
rTaturr HdI ^aTMan'.t Krrviar. CJantan Kas. 

FOtiTAliLS Rekvy duty" plus ' in eiagtrio 
flame ar.d arc weld-er. TLofi •'. Burn out 
proof. Hqd?,. duxes, joggle*. OuRFanteed 
0 S. 95 . Cut Pell welder. 12 Q Jeffarsdn St., 

Brooklyn" N. Y . 

BUILD &D- 2 Q 0 Amp. i-C Kuldar fur |LQ. 
g^varal plans *i.0IJ Ipforrrvatlon dllllO. 
IlL-Foltlt Electric PtOdUcb. Dapt,. W, 
BeLkfoptatna. Ohio. 



MACif INERY P TOOLS AN 13 LI KK 



BUILD Yaur own icschlhe tools. Eoutp 
yc-ur shop «t big .giving*, wa furjibh per- 
Jfrctly duLanad Khup-li'a t^d COSitFLffS. pro- 
lesslOTIRl blueprUits and nualKtr irmtenaLs. 
fax mllLlng knaChJ.de, Shaper, band SAW and 
21 other metal and woopwcirking mqls 
Ftevrx a complaint Oh quality, dOSlgh DT 
price I Send His — 33 p^p-. Illustrate# cat- 
alog Lms Machine TuOl Company, Dfipt. 
U-l ± BOX 1 IS. BtaUon A. Loa Angeles. 

15^‘latbe, 24- Lathe, mill, ii ,J shap- 
er. A. H. Fulton. KriUrm. OtUo. 
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MICROMETERS. Machinist, tealmaki-Tx 

tngLn, ISnuilat. nold, e XC hiLELgud.. "XJJkC ' 

Knwell, R. D. N o. 1. Easton . Pc fin a, 

MACHINIST i rj Stain Me, proljlcLto3 h 
drill g-augm- fi.OG. IkidiC&bfrta (3.00. 
J -MILr " Howell, R. D._N(k I. Ea fl Um, Pl 

MArniN^-HT^ ■U:g]" r "ehm* Pt larHitn 
prkca. CiruJliLr Iree, Ci'yj dec 1 , 3GQ2 WfcS- 
IfrV. B e i' T !■■ u . 3 Li . 

WE Biu wmuLcte Diants, Lather th"P- 
crn, milling inajcti.Ln.tis. drLLLs presses . E110- 
tais. Ett Steinbcnr Machinery Company. 
H33 Lake StrgBt. Cfrdc iga, Iltltmis. 

I3 rj x5' r WILLARD Lathe with EftU. No 
H Pratt A; WhlttlCT hand mil I i niff machine, 
four step ecne drive. Write for full rar- 
Uculan. Cincinnati Machinery & k'i irmly 
COmpuny, 2lT E, Second St,, CLntiimutl, 
Ohio. 

DRILL Grinding aUacbment, prl^s 
SS.Bo. used with. bench gnnd.uj. Lil/jra Lu.ru 
on request. Traetor-LLle Co., Sidney, 

J DU' 11 . 

LOW-PRICED LilUll'S, imUiirsJ.. atiach- 
mrq tx, in ,r intncs. TnnKen bearing 

hpt-L'rl lal.Lr:;, f 2 ft. 50. Mach Ini; Supply, 
hewraue, Vermont. 

ENGINES, MOTORS, DYNAMOS 

*2 HORSE, 2150 E-pri-d, repulfdon Jralac-- 
(.Lbii-aEtiunaLsni maium IG.T5; «tjUJppud 
with 0 rt halt hcnrlns nesible shaft t^.OP. 

Eut lrr ZLucLijc. ]Qil5 Milwaukee, Cbl-cago. 

BARGAINS — Wpl-durt. tint LtOe*] at i L1X 
motor ff^nenHor-.. KuaranteetL liberal 
terenfl. Write HobartE. H*x M-314. Troy. 
Oh I if 

\ 2 HORSE, HD volt. ihtfliOUen JniiLoru. 
Rebuilt, guaranteed -500; LO inch illchen 

4-xhaciAt fans. K.23. WliqiQt AlitO Supply* 
2317 St. Pam Ave r> ChtCMfr" 

MOTOR winding dnt-a., ieleotlou single 
nM Lhn-e phoxr, H.ngJ. Motor Data Cq „ h 
B uX Tflll , K j.iLMi.;, Cit y, il la iinuri, 

AIR Compr I'lVsL’lj M Of): 

S7.O0; Sfl Lift: rlectrlc drills V* hi. 

*5.35. Free folder. National. 1915 S. 
State. ChJcaRP. 

BOATS, OU TBOARD MOTOR R, ETC. 

BUILD Your own boat. Bav Cits pre- 
fatmcu.Ej.on nil '.- id; lime and ini:noy. Pay ilm 
you build. Engines, littLnfts-, equipment. 

ItLcabur. lnrostiRato, CBtAlpgqa 109 bra I t; 
ft to 99 feet HJc Bay Clcv Brats, Inc.. 1553 
Adams S t. hiiu OlEy, fcJ ich j gan 

KaYaKk. Outbaarde, rowhwUa, duefc- 
bCdita, W'eLdU'OOd Rcady^dut KjLs. Co-talnd 
F, Cre-Crart Bnais. MLIlh urn. New Jersey. 

MARINE Con vrrniniL pints for a]] auto 
engine. Buy here and £dve. CouverilHin 
Fans Cmppany, ^^3 Adorns Street, Boaijon. 
Muas. 

TEN Plywood Lt-aL- Qians 50c. Frc-I! cal- 
Hldn bwithipldlpg pIsfw. The Rudder, 15 
Mu rr ay Slrecl. MaW YoA . 

FREE With aaeh rphuilt motor pur- 
■ChUiicd thiH lUOULh Lliis extra nquipmont. 

nbhoiutely hc«; lull can, etrainor, fun^ 
nr.s, prL.rser'vrr cpshjan, k L a rung -cord:*, 
shearing pituv and tubt E^nsr. £pd ppt- 
t>on,fd bftTgftlns. n-ll mftke^. any hIm. Coar- 
jmbeed. ffc bniLK 1 - LLiLlnts. wiLh Infprrr.a- 
ejoj j boat design boot Lbc. CtLiLaiu'H hLa^ 
prst dH:alor, lAmtr.rr, As li*n. ^13 W. -Chl- 
cagia A 'rc-., CltLcaaO. 

BUILD V^hf pwn, boat w|Ui fcuwK-flO^n. 
friLiu^, Eiu;>' Ln put Iuijt LIll 1 r, Snvfi 'j/:L 
bu Lldor'e ecusL Big boat catalog— I5t 
Broolia Boat Cd., Dept. PM, -Saginaw, 
Mich. 

MARINE IMa-er— Easily convert an? 
Ford m«tpp tdoraestac and fnrciKniS with 
t"j‘ ru parts a.nit tlLs. CompEttc cataLccao 
35c tcftlnl. OemlUi^oEL, 3Q4-S Lawrence SL, 
Fh itadetphla, Pen n il, 

BOAT Blueprints And fail iiEEe C:it-Ec- 
attune panrr n^Ucjna. 33.75 uo. Luteal 
dcHmiJ-, alt l'-po pLuasuro bnatfi. fi-38- ft. 
Illuftratcd "Build a Boat" catalog. 10c. 

4 Ednuk "HPW Lo Solid Bnal^, 11 H.Oft; Tiiri- 
fine Itaidware cataLou. 19c. I CLuvelaiid 
Hpat Blueprint Cd-, Station A-^e. CEgvc- 
[and, Ohio. 

OUTWARDS — S*yc l i. Owd 
tarts, ilLl UinLeji and brodela. Bargultu- re- 
built motors. Crandall HJ-cIta Co.. fl5B 

t7-pm.rn.pn wealth, BosLc-n. Uilii. 

BOAT DDBignera in highly paid prolB- 
alauaLs. Cumpltli; t-puT^t 1 by juiliL. C'aLul . 
TV?* rifl wn. M oti rMllle. N. J. 

FORD-Mcrcurr-Zenhvi marLne -convcr- 
slam. Oatalng lOc. Lehman bn h Incur ms 
Conmanv. Deot, D. Newark. N. J. 



SPORTING GOODS. GL'Sfi, USUI SO 
TACKLE. AECOEJLT, TRAPPING 

THE H, Tnsk'' kht. Ught^t, rvomlHt, 
Bji-.bt quality, ^ulekesi uretled lucll yuu 
can buy. at the unusually low price oC 
fit,?!* each- Write i'ot h|g IrM! 

MrritLDN Compofly, Int,, Glui-dm-, CaLi- 
lornla. Dent. A. 

COUFLlETE Camping, hunUm «rutp- 
ment- Used frur+s, C*talog. BCamp. Howe 

IjLr CdJO Lmn/. Cuuurr. H Mi tts, MuLeip. 

BOW And arrow klu-: Far making 1-EtCL- 
□n.Tr>n4 baw— six: arrows ll.TB, FwtUgO 1PC. 
CocUitniPtiOkL bank H lie. Galalnguc free. 
Arch-nrv. filT Bouth state. ChL-caid. 

OOLf’ clubs. F;ve club raateded set 
S3, So. Lincoln Surplus, ^9 Stephenson, 

FrcirporL, 111. 

2JAHtjAl.SK-! Gaik catalog 5 g_ IL^hlrg 
Catalog 5C, eainera -ra-LalciK lUP, archccy' 
catalog be, Dihfdal-award catalec 10c. ioll 
coining 5c. Warshnl's. FUst-Madison-FM. 

SgHiiLi Lr-. 

ARCHERY Eqirtpm*n|: (Jalatngu? frnc. 

MLd-West Arehcry , 2M9-A East 750s, GUI- 

ragq, 

BOWS-, Arrows , raw malfrlaLp, CaLal^ 
3c. The Bow and Arrow Bh-up, Maryville. 
TermiBMlw. 

FlStiER-MEN— MaKe yWown alnken. 
Fcehr fpL4cr. kr-irisng JnslntFPCTit Co., 

76, Reading, Feuna. 

Load A gun In half Ido tlmfr Une a 
"Wristloader." anly Si. DO pratpuLd. WrSle 
for oataLDg. Mershon Company. Inc-.. , 

Olf n da lf. C Alj fprriLa, Pent, A. 

YOUR ban Sj nulte BEnt-wLLh a "Feath- 
erweaghf' Mount, at 1* 90 -ca^h- Writn for 
irrc caloJnK- MittiIiuji CumpatijF, Iclc., 

Glendale. CalllofnJa, DepL A. 

ritLO GLAB3tZ teles com* and 

M1CROSCOFEB 

ASTRONOMICAL TelOflMDCa. bltUKUlPTS-, 

[■aTn^TH.': . microsLupu; bmcgtLC., acM, M- 

paiyed. Bend 19c for Llab of Instruments 
■deslFcd, Jiftsmuwen. 3!>4. AnastKrduiq, 
N. Y, 

TELESCOPES. MIcimmxwh. blnocuSarsi 
bargain calalnK frw;. Brcj-nrnscaEK Qq,. ft 
West 2 -TUtl Birecl. New Yoit. 

ANTIQUES. RELICB. INDIAN GOODS 
a CURIOS 

12 BEAUTIFUL Perfect prelUstoHe ar- 
rowhead* ai.dft. gaLmltm;- uaddo Trading 
Pasr.. G ienwood, Arkansas. 

SWORDS, Plftob, dHinn. armor Hat 
Lllc. Rjcbrrt A bub. £GoA LcOiiiulna Atd, , 

New Ydtrk. 

INDIAN Ri’IIls, Cjjliis. bills, wins, cry*- 
tali., curtoa, etc. Illustrated catalog 5c. 
ICO ancient m-rpwtiewif 13, M. H. Daniel, 
Hot a-prlzigs. Ae lL. 

CHINQUfLLA'S Indsan Cralt Muhctjiu. 
lijndi wc-rk at all Indian Lilbi:?. Jamaica. 

N Y 

INDIAN Rellti'i, beiiilwnrk, cmnn. cUcLca, 
mineral, old glasa. Cacalcg Dc. Indian 
Mu,imrn. O&borue. Kansas.. 

TAXIDERMY 

RUGS — OH t-7.1v. noLar. bLacE or brown 
bfiai, Ugcr, maun La In Lion bribr^t. cnyptf L 
lcouurd. same heads — Dvur. -oik. £hueD, 
nqtrlppp, moose. Hundred* of oh-ol-ce filKC- 
ikhetis -at tin usually low urlcea. Bern cm an- 
prorat Co TEliabli! pci»ni| any»hcT0. Write 
Lodav fur uleottan and. vtlts ILL Jgelo.i 
Dios.. 1019 Broadway. Denver. Cain. 

DOGS, PETS-, BIRDS 

ST. BERNARDS — All bnmb— detiLb 

free! Book nw pho-tos. drccrlptl qds reeog- 
mwd Lrc^ds 25c:. Roya] Kcnnc-ls, Nq, ft]. 
Chaay, H. Y. 

epORTSKEIi: a» PoinUTe. Set-teT0 P 

SL^ajglkl Conners, eob^bmauoo Hunten. 
Rabbit arid Fox RouDda. Rea&onabic. Lilt 
tree. Ram se y grceJc Kennel*, RamnrJ, III, 

BEAUTIFUL Pure white police dogs. 

An son la Ken ncls. Mooe, H. Dak . 

RT, BERNARD Pups; rKampEcici plred. 
beauties. f29.D0 up. Franklin Youug, RLv- 
erhead, L. I.. N, V, 

FAR ill MiOnHtEl AND SUPPLIES 

GARDEN ADd small farm Tractors, ^ tp 
S hDrse-nower. Itfi.OP and ud. Ride or 
-wait, Gaialog Ire^-. SLijlw Mfg, Cd.. Dept. 
PMH. tjaic^Lii-g. Karujvs. 



S-acRE Poultry latm— WILL enter ko 
2i>j LayidB pullet* nnd two d ogs;, 3 acres 
lor yegetabfc^;. hinging tor iVjli hone, good 

6-ttfi. bungalow, moderji Mnvenlences; 
f2*Db. hxlf dn™n; pg. ;jfl big free catalog 
12J0 ba^ffiiilLLs many .sTjitp.s, S-trout Kmity, 

25-5- P 4th A VO.- New Y ork City. 

GEE The Highland* of LadlBinoi. Choice 
rqt-over |anj *cl3m(! at low prlMfi OQ lib- 
eral Ici-tos. De.scrlplivp bemk *ent upon 
requosl. LOQg-Ben Farm Land Oorpn.. 
sm k. a. JL^mg CH?. Ho.^ 

CATALOG Now Mcslcr. real estate, "ittt 
Hoot D, Nrw Mexican. -ianLa ¥'v a New Mrs-- 

fCQ, 

GOOD Farm bn.rga.ms WaslnnqlncL, 
Minnesota. Men Lana. Idaho. Oregon. 
North Dakota. Drpcrtdablc crops. L&vor- 

Hblo cLimaie. IVnte for UtcrHLirre and 

llita detcrlbLug typical farm* for ulc. 
Specify state. J. W. Haw. lift Northern 

Pacific Ry., at, Paul, Mina . 

10 ACRES. Negf White RLlret, unim- 
jUroii'd: yiOulLry lund. tlftO. tb down. t5 
monthly, Ftec LUt wnd lltcrntirre. Hub- 
baict, 31ft Grofisman Bldg., Kama b. City. 
Kan*. 

POIXTRY AND FARM SUFPLIEB 

MAKE Money rxtsrng broilers. With 
Brower'A Battery Brooders, plus goad 
chLcIrs. you enn start srJling brollrrs. rro-1- 
Ltabl/ In d Id ID W-cuks. Cotfi|ili;1e broiler 
plants as lew os *27.55. ftriaht paid. 
fimaLi down payment, rosy irrnLs, Free — 
Brown's LOO |HLgt: catalog exo liilnl Ox broil- 
er tjuslpcss. Brower Mlg. Ca.. Bos H-6 1 ,. 

■frul-ncv. Ill 

HAUiiE PpiellFJ' for prnflt. iSouiil inVtA L- 
nuenL EaalLg learn How others sucked. 
Read America's leading poultry mam^lnf, 
F'lvc yearn $ 1 . Oil., sit man Lbs LtIjlI J lit. 
Foultir Tribune, D*pt. E-7D. Mount Mpr- 

Hb. Ill, 

dependable CbLcka, ji.os per hun- 
dred up. Twenty breeds. Oldest HLLiluIjl- 
U.5. apnr^ed hRtchery. known lor Talr 
dealing. Chestnut IEat£tiery, Box i#. 
ClHstnut. Ifiltnols. 

PROFITABLE OCCUPATIONS 



RAISING Squab p-lieons, year round 
market Breeders for snlo. DctaLla and 
LnEormnMiHi free. Vtdlay Plgoosi Farm. 

E55 Valley Drlytj flyrmn oc. New YmTk. 

■“BTANDATiti Rnt.bii. Ftt, Milton" Frana. 

1 yearx *1.09, Ea m ple d ikOe. 

KAlBE Cbjochilla rnbbLLx for Tlx. Wc pay 

ud to sLx dollars cacti. Catalog and cop- 
tfjw:* IP?- ESntik catnlog. Year sqbsariptiDn 
Rabbi L Muna^jjjH 35d. Stahl 'a. BOX 10, 
HcHuh'H Park. Mo. 



MAKE) Your oWit FlexJbie Mold*. Hlat- 
uarV, Art GOOd.'i, NdVeLtLeA, Aibfidal Mar- 
ble Flooring Liquid Marhlo. Literature 

free K-rmicm, t lift. Pnrlt tUdRC’, 1 \\, 



YOU'LL Like niKjlvcTiiSic fthlfrott, table- 
ware, EuaYlnq ctiluped filo*s nankeuEalea, 
al*ns. Write ^onnklc. Pla-tcr. IBS. Mw- 

rlutn India Oa. 



PHOF1TABLE MaJlordrr. booir work OR- 
porlunillES, plaou. YuUr own bduS. Du- 

calls Jrce. Mailorder magazine, dime. 
RobrrLx, ft1D5 Ea.it. Hancoak, Dl 1 LtoiI. 



□ OLD Btamplnig. Fa-scinAling, pro-nt- 
ebic. Free tHMilli-i. game CiLy 3p4^|- 
Uex, Ucvl. PM 1273. sprlus/lold. MaM. 



S500D FTIOM H^3f «crra2 Onpwjpg fflli- 
M’nE, -Seed, contract mippllcd Fall plauL- 
Jjjg. FarUculars Ifte. Assort ted Dr-owera, 
DcpL IP. I5t. N^rbrrt. MHOiinba. 



STUDY And became a Lkuiiaed fcn-Ocli- 
LLoDer of the new bsyeholnxical relLgiouB 
CWlfCRUon culled “■QnnnKi.V 1 far health. 
iuLurjinuts ahd urosoerity ter self and oth- 
ers, Home #Eudy coqmc;. Ewluili^ tern- 
iLity Lkk your dlatrlot now epeu. Bo ilm-L 
7.090 werd bock let free. Write "Oncncsa 
Bra lely/! B oX 7 1 . Gtoucham _._Mn-^ i < 

WILL Veu in vc usi flr^C *M0 you 
o-.ake? AJTerocciis free! Work home, 
SI .909 month reported (exceptional — full- 
Ltmel. EXPeOt SUrDtl^el NaUu-Jial, Bok 
1310. Ban Rrmardino. Caitf. 

149 Cft WEEKLY, Mad^ grawsPB mu-^ll- 
roaou; for US, Tiiixtl. dried. DObLlnldn. put- 
tut U3L5S3. Frue tbowp. North Ahkurleah. 
jfftP Yonyi 1 . Toronto, ^binj-rta. 

ANNOUNCING New heme studs eaurse 
In cfimzn<TeljLl baiipsr Godd field, Nearly 
[|(piE. i _ L L l-i i or&jf. Currtinoil SCtlOol edura- 
ILon suffieient. Bead for free booklet "Op- 
P':iL:imt]f-i Jn the JUnklnR; lqdq3tJy rfc PT ]d 
rwuirementfl. National BakiJi* IissllTute, 
Ulft Miehigan. Deoi. 3431. Chicaccu 
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ANEiOtiA WcidI r.n bhl Li tnv. America's 
lialrnt erdwissa JhdiuLrv. Start now. 
DaTcot* RubbUrr. Oakes. Nflrlh Dafcota. 



BOOTES, PERIODICALS, PICTURES 
POSTCARDS 



A^V Book (cure, adt-diNprLtLt, Idrelfcii/i 

primplly supplied! Lowest prices I Send 

for Erne- har^aLn ruta.LDgiipj: ! Qld Prof's 
If but Sifiru. MU Arcadia Court, Pontiac, 

Ml eh. 

A SPARE-TIME Income without buviJLK, 

h^LLlclk, rJafcln# or InvtstJus anything. K'c 

iPlcrfrrmce with youx rcsuLar oceopatmn. 
iAj boat, 1, 3UE«Ml How Ur Attain II," 
ahaw-a how. Also ghow-j; hdw -cvtrrbwty bn 
the world (Including youtivlt} hcay become- 
succeBsfiu;: how tmmanttY nmy- emancipate 
itself from. ih>YecLY, vtars, chaos,. diu’iLlui- 

aliiye, etc, how you tan earn a cash prize 
In an Cmfii 1 CRntcat. *C a cop/ postpaid* 
Money buck. JI dhsatbfled. Dei a Hi free, 

Onwlpcn. Hot &3B6. Chicago. 

MAGAZINES. biuM: numbers. list 5c. 

■MiLffmLjijr Mart, R Oslvn. M. V. 

Sl Li UVif Dad: dated JiiaitaEiiLua. Gala- 
Uwr IOC IrofuPdfdl hstLO-K books. fcmofctEtfl. 
phetm, illu nludlca, etc. CLceroBg'a. £fli 
t'Lrst Avenue. Mew York City. 



GAKEA— ENTERTAINMENT 



PLAYS. Goebcttai, ttiUisSttil emediej, 
eumpktc- mJnstreL Prst-parls with coiiff 
programs. blackiaee iklt*. vaudeville acta, 
mimoLDffi, dmloBa, recitation*. luvcnlle 

plasm- and to ns a. inuilca] JiaUjnkK. eniey- 

CaJhdmtrhs, bLake-up Rood*. Catalog irrs, 
T. &. DtiBtBOn & Cr. , 203 N. WsbOLh. Dept. 
11, Chicago. 



MACiy TRICKS. EVZZ&EB, 

JDK Kit Xi>V Kl.TIF S 



HOLLYWOOD Mafic From Lh* ritr of 
make believe. Mew, oxcLiutvo trieli Send 
for free lift*. Bert Wheeler's Hally wwkl 
Magic ShdO, U2G 3 EIuLLy-.v-j-jd Blv-d., Holly* 
IpM W tf. 

EIGHTEEN Different trLcfcs fre'f. willi 
ii 'i K ILO lit LULulug 25c. Turner. 4462- W, Ott- 
gumtgwii. Philadel phia. 



'■HlTLatt Novell y," __ 

lfliilfh hit. dime (pa^paLd), 
mo nt on ; Canada. 



season's blas'est 
Box 441. I2d- 



JU3T Outr Hew 1541 catalog 5M trlct*. 
All Lite Latiist mafic. Easily J^arnnd Fwl 
ftlbiRe-mysUty [fiends rn. once. Large ok - 
portment Lowest prices. 10Q pages, prn- 
lUicly LLlUBiralwl. Send JLdc today-! Lyl* 
Ilooglaj, MnalcLanti. PnllOE, TCEfl*, 

LAtiN Mancj in nn y ccgwd, Cali prime* 
cJ eLrtdEErz, Tull Unspoken u u^lJoiu- . Frti- 

lcE^LE>Da] couTse mind i^adins. -spirit wnt- 
Lci If, etc., It. Heurdanan. Bus 341. San 

Etmardlno. OtlLI. 

FREE ! Ten trietR. lokea io new mem- 
In?™. MeisubLiblilt 95c. Sous cJ Saiuh, 

rtUPtlhgton M. Y. 

MAEj-EC iricts, apparatas.. illusions. 
New. CXtlU&Lte line. LJaL>: 3c. Mae'a ManrlC 
Shop. MuLgi. Pt. Worth. 

AMAZiNO Hew ictj, puffe Mufflo cat-ilo? 
new c Li Lhe pj-bae. 2dl l fHaervua j'uur copy. 
OrdDi v phi’s Chlcano Mai! Ic Com- 

pamy, B3M Mnaan Att r.iincmro 

WORLD'S Largest pcnresil nnal nn^ic 
Ehiro keen a Ln toueh with lates-t tileks. 

To fuCelTe cruiLtLn^s iiencl 35i: far lQ4l cut* 
Ellon. HoLden. 290 W . l2Elfl BL. N e w Y dJ It . 

MAGICIANS" Head Quarters. 2 t-C-pa^ 
cnlalotr. pocket, pntrLor. uyofesEbonal t Titki, 
254. H^nlcr'a, M-lJEl Walnut Fhllridrl- 
uhla. 

HOLLYWOOD BpHiaJI Ma K Lclaru but- 
Urn. csLaJoguc, xhcet ilkwlpn ftPd It*# 
trick for 2 Gl-, Maalo H-duac qT Cli axles, 
Boj! SG-Ei HollywCmd, CaBfnrnJ#, 



OQ1NS. TOKENS. riJRHKNCY 



OLD Monev wanted. WILL pav BFtv dPI- 
Ja™ lax nickel nf L9LJ with Llhprty hopd 
I no PuFfalol, wn par citih premlunfa for 
all raxc Ci>Iiik. Send 4c far luxife coin to]c|- 
et, }ar 7 me^n cnuoli uroiit to JFEnt. Nunils- 
matte C o.. D el*L 3Q. Fact Watt h. Team. 

UNCIRCULATED 1D4L-D Cent and ciLq- 
me. Landon. 44 in- A LOU If eF± him, 
Nfrrth Hd Uyw&Od, Callf nml^, 

40 PAQE CompiLeLe aoLii recorder-^5»c. 
Com H^MTder, BlU lltO n, O IlLp. 

KfcNSATtaMAl. orrer. Ocitaln cems, 
worth 5T5Q.0G; IlLcIceLB tlQOO.OG. BLxx^t 
value cum boot puhliaheil. mi ediUoa. 
35 pa «e* LEIustmtcd with acruuL irhota> 
fic i aplLfi. Spedil pried 10c- Ain-criHin MiMl 
B ox 3B0-7-A. CtElvetaEMl. Dhld. 



ILLUSTRATED ReULt roln cataloxiEO 
lpc i refunded?. i&Olf quatntLanK. JiLDLaa 
Randall. 341 Boulh Ddarbwa. C hE caio. 

FREE I ForeJfh coin. hapkCLdte and larte 
36 E>«f illustrated coin catalcwun to ap- 
proval .fiervJtE BRpLLcantA S^ud 3e puoi- 
a«e Tatham Cobnco. Sp-HD4!Beld-L25, 

Mmmv- . 

GET PraJlt and pLnagurf Ln CoH05tlP« O^d 
■COl EiB. Send ldc lot 1 50-uuuu JLlustrated 
toLn cjLaJau. Ymi'll he riqligAiL'fl with It, 
Send for It now. F Max Mul-1. 37D Mehl 
DuLidLnq, Fact W^rth. TfliH. L.iiFii«t rare 
■colei estaDLbtuncnt in U. 3. EsiubLlahud 

4i veacj.. 

"" iOB DIFFERENT FoteLxtL coLelz,, c'lassL- 
Bed, ii.op. Kocppcl Cold Shop, ELghCi 

flJJd B headway , Los Anxcl« ; ____^ 

CERTAIN Celita aorLh SVnli oil; nickeln 
45ilD.aD. Sund Lae for 15*1 OiFTE^st value 
oodn book lliit&Lhatud with actual phato- 
exaphs. American colpa, Bi»l 3M7-A, 

CEcVelaod, Ohio, 

WILL Pay's Li I'zrh for orrtli:n LLEVCoLil 
pceinlnl Indsanhaads S30G.0D; dln^ea 
(l p Mii.Ciii. CMtalogue }Q f ., Federal Coin 

Exchan ge. _CpJ atohua , QhLo. 

1 MAY llait? |UKt the !-luic!! U ri. rplnn 
roa want. Scud me JltE. "Mciit me hv 
ij’iall " WlJBam It. Kennorthy, WatervLStr. 

Matrc 

m INulAN Hejnf cents, diflerent datea" 
also pTJtchBt^ Me. ^cLiuKk. 10*3 Rich* 
wood. Cincinnati, Ohio. 

STAMP COLLECTING 

15 FAN AMERICAN Sets IDO. T* Uttyaet 
Approval applicun La of th* belter tjpc w& 
are maklikk Ehfi EO-llOWLtLg iieilileuiit offpx: 
From «ur ^ood npJshborR Lli the Woatem 
Hi::n:K[j]L'Ti! 15 .m-Lk Irom 15 om|.n Lne* : 
Mexico 725-3? compEete, C.ieilhLii ru.yj] vLsLt 
oampletc. Puerto kirn Sri-fl5 i RarbadW, 
156-67. NewJOEIVldlahLJ 2 V :tl u._i, Colombia. 
RA5^. Hn|J via. fawn IS value*. Peru ipaR 
and pJebarJaL OuateM&ta 3T3, etc. 3 xaLnes, 
F;ts,7.iJ 5 valuca. CtUL-c 195-201. FarafUBy 
coirnneoioratives 2 valui^. t^uadOT RA41 
CumMCtC. Cuba 1D37, 5 values, Jamaica 
? Yhliica We will send aLL t hesa for on.Ly 
] Uc La- aLhCcre appruvaJ .npplLira n1^, Kind 1.7 
atate- wnctnrr you wish ‘"on anpraMal" 
ajnxln or acts or both Appiovn] Rcad- 
Quarmr*, Olnbua Stamp Cotn^ny, 4th 
Avenue. Nrw YnPt City. Dp pt J _2D'l . 

SENSATIONAL CmnbdnatLoii offry!' DLf 
pkcleL 1 06 d I fieri 1 nl IndudlPR Iceland. 
Mapohultuo. FCilEldor ■lAnnuitao Rax In 
lull celorsS, DumsR; airmails. COmm^EHl- 
raUYca. trlannk suhull $4 DhLted States: 
COPiuJcLe aeL UnltM| yialre; tClearaDhi. OSt- 
n.i OR I mi SQC. racket DrJtiBlI ColunlcK, lu- 
tlodlna Owailnr. Hrderabad. Burma (eicw 
countrrl lubiloe and coroiLatlw^, Skarco 
Far Ea.TLerjK republic catatOSlnR SDt. Blk 
Illustrated lists OF Otlier bargazns, Tot-m 
calalLJ! prcOf over ^3 0D» All for DtiJV 5t 10 
npnroval aDDUoantd! Wqrld-WLdo Btainii 
Company, Department flOD-N. Caiodcn, 
frTn n- York 

^FQSIITVELY Qrnatdt frec oSer— lAEat 
Sca'fsi tnle matronal S3.5U j,timip uLbum 
eaverltUf cU Lire »orld_ oonUlLtld 3A,Ml* tB- 
Ju*[Twtcd r descriptive spaces; scotr'i 1-042 
□landard fl5 cataLOFUt !, PLlI L ately * y?n- 
crdoprtlfc"— bcih a^plTiiely irot w ujnuLL. 
cants Ear lOMilifEL opruvuL becamkriR CliG- 
topLurs! "Treasure i&Laod" Scajun Scrv* 
loc. VlAtf. G alJJarnl a, 

SMOKY Mountain touvciiLr sheet and 
our fttULoias 25 deferent atrinall and tooi- 
lunumtdva siiivku-t ineiudinf- cohrmbliinB. 
Pan*FaeLdn. FdJSOh. Zuj^cliiJ, ule., only 
35c wJGs Floe U, S, and EfyreLtfn. opppovaD. 
Marco Stamp Co., Ear MS, San ntndic^ 

J‘7t EE I Catt-L'IlOt Li -0 rkEaler |40 On 

|NO. 33-e>— li yeu buy Latin Am^sean 
rarity lot 1W dlfTer^ilt CTl rales Oil 

»Nx:e S5.M. No acebecks- Send po&tCArd 
lor riitaZriiT numlKhs — huge list baxfaJp|s r 
iKiJinl d Field, Monroe, \\ 

SUPER -IwOWtlBtR Offer M4i*xl=Jog 
slamcis from ACuJjjolkLilzl i nhLons). Tranf- 

)twdanJa (i:mir]. North Borh*u (boBaLol. 
MauchlttUO iJuaitsOLcura). kuruTvak i ra- 
jah L G uadi'laupe i.Mjnar re lliji.hu i . Ii-n 
iLatd tlhffl- Brunei IboaLioR): ThM entire 
lot Lot only 3c to approval applicant*. Btx 
illustrated 3:51s free. Kent Stump Gom- 
pany. Q P.O. BOX 57f9K B JUOklyn. N. Y, 
SPECIAL — Airtuatbi — 23 different. ln- 
cludLnir tRlfiRSlCS, E^pp^lln, LaUb-Aibetka. 
etc. iC 10 applicants Fox best value ap- 
proval*. Continental Stamp Oa. r Dept. u m 
BatLdy H ook, Canh. 

^ASTONISHTNOr 1« tUffcront fart in . 
3c I Attractive approvali. United $Ump 
Bo«lpt L 154 North Ashland. Lcxjnstop. | 



tLJNa TcLarLR-Le, two other Cm.ta klca 
beaut lea free. Order 45 different — 5 aJt-r 
mails, nith "cask chop"; ether Latin 
AthorLcaiAk Including "kiDfiuuLto inan"; 
Bolivian llamrii. 13 BrliLBli u™ a ess Lorn ; 
i| V. S. romiriCFOoraiLTcs— 5c. Aourovals. 
flfr hter, Stl^A W. 4flth FL , Lea An K qha. 

U AIRMAILS. Each Xxam different n^un- 
Lry, 5c. Approval*. Wallace Mr, LaL-e 
CTystaLMlitn.,_ 

SIt.CIO ROKQ KOMG Slamp Phly 3c tA 
approval huyexs, LeDtifl, Saint F-cteriburg. 
fid rid a. 

SEYCHELLES, Nejd, OVpU&L Mau- 
clqukuo. Brunei. Turku CaL-cos-. Hrltiah 
SoLOOKihs I CannlbaLandL L-crythLnR- 3c 
with Approval*, v ik Inn. t30-Z ChuconSt,., 
HrMflclyru H T. __ 

thirty Different U. a. OMtunttuora- 

il¥u.K jiicludiiLff iJ.P.A- ^hcet U?c. Forflpn 
apflTPVala. Fey Him, £4 Washington, West- 

Rcld. Mass, 

RAUB BuLsarlal Cat-aJogB 52l5C. Me 
wLLb approval*, Riedel], Gr^:Bi4boTg. 

gm 

i : S. Mint, otuilcBtoa. Viiie^njiH, Kns- 
ciuajiko, Puia.i.kL 4 fcull1v*n— Hie. with 
Hardin e 613 li-te. Same baed — 20c. Mc- 

gjfc Altodcnq. OiMamjfc _ 

S4 piFfEHEHT u. $. Msnmi-nioratLffCB 

Lflc. Approvals. KovLka Brrai,. 2D-U2 45 

G_t. . L o n f_Jtr Land. CH-y . N. Y. 

i'KEET rhreG set-s with - " approv&.ia. 

Geurftu. 15 MadjKGTi, Ta i intcij, Moav. 

FINE AppiovaD, JreaJaly caouated. 1 'skL. 
pcr-ponal -mjtyIMl Tell me what coonttlaK 
you roller* and I will nrnd LbHx *tiim-ps. 
SkLnocr, 3Uti East Fou/Lh. Lo:li: Bearl: 

L~a.llJ. 

WHflLLtiALk' ^iicpplemr-nt* t o- dealer* Joy 
10c postage. Hunclr-edd of tiamuin5. OroaK- 
mau Slump Qg . IIJJ West 4^nd. New York. 

5U0 MIXED U. a r nLamjwi, 1 fra varl-CtL-M 
ott paper, 56 eentfl. Jungkind r Box DOG-fl, 

LtllJe Rod., Ark, 

-3 "J U "J 1 1 VARIETIES Available on approv- 
als Uc up. Large BeL-eetiOtia, low pjJcllk. 
FKcirwIn Stamp Company, Vi nelajad. N. J. 

FR:^E! Navarian r-ailwn^ mC. lourt^en 
VaXJeEJnii, P4«Eage M. H «¥. DedUr, RuiIm, 

s. Dak. 

ikus ijOOEJ Mixed foreiffn (some over 40 
yrd,ni -did!) [ox <xo3y 25c. Catalng* free. 

MlEjon BHoTtlaad, D. _C. 

fli- 1 UNITED Status ataHiD and UUulnL- 
cd brochure Canada rtam|vj ?C. FCteTEflU, 

Box 31. St. Faul, MLniyaeUi. 

UNITED Start a approvals cam pleCe rov- 
erak^, fine quAlitV, attvaetlmc prices, Sem- 
IIlO] 4 StaoipK, DbX 535, CUconul Grove L 

Flqrtda 

24 MEXICO. Jo With npriT-nvuh : lC ^p. 
Joslab Babceelt, St. Jaot\pEL. Mi chigan, 

1-55 OOOD Mixed TorcJgn stamps, 5c mu. 
i-tB-nton, NlilelUc, Cdhji. 

1541 WHOLESALE Catolopje free— 
EJ«ht7 Empire S tatup. DepL 5, To ■ 

rani: lj-, -uaiaud a- 

UNTIED Stare* Oh apptbVlL OciirLm 
Davivun, fa-ji j$gc. Mincnea-ter, N. tL 
ION MIXED U a cooioimcoiativ^. 

Jeln S LampH , Fj>rt Je FTcc^an, N Y 

FIFTEEN Diilercht dati!K U H lai^fi 
rents 52.GO. Cheater Slaughtar, Clrvelani!, 

TiHtll] _ 

DUPLICATES Traded. FwtCP-rd briD?s 
details. SfabUnrd SLainy ExrLai^ice. Ten- 

nflr. NcW Jflnw. 

Idng FOktnON 2flc. 12 Oci-anLca ' 5c. 
Ajax, BoX <1011 5, Kansas C:ty, Mn 

1541 SCOTT'S SLihlp cu'LakiEuii* 12,15 
postpaid. Jaydoe, 31t DJekinstu S. W., 
QT*»d ru 



Ra pi da. Mich . 



acrvioc. i 

K^JlturXy. 



UNPICKED! I1M U- 3. revenue bTd^ 
umente— 10c r nM — 5Dc.J Yan^uiiili. 

Hyndoian, Pcinaa 

25 UNITED BLuLes, lu-rludioR 14 anri 1* 
*t«JTip( to approval apnllcaahi aendlni 5c. 
Brtfk'iiir Sl.Lbiu BIli/jp, Flin t, Mkh. 

1M ALL DUEerent D. 3. 15c. Hod>]ar L 
1542 Waverly L CJncinnaU, Ohio. 

■"SPAIN Qcya Kudus' ' complete !Uc, Ap- 

prnvals sent Jn-^nlh. Tamfi guft. Po nil a . 

FREE! 25 Different htaullful Norway— 
With appruvat*. Hend Jc postifle. OffSciil 
Stamp Co. r FaJHawn, N. J. 

CANAL Euew— P anama Canal commcin- 
eiaUvtdi an-d Eeuadur. ulrnwhur U. 3. flan 
In Tiaturn.1 rnlorai ulsg pa^fcag? 3* differ- 
ent, intludlcLG 1 : ' D-ull P.^ht " Klamp, Ch:- 
'■midact." Fknt dTftnwna. "ChrLst"' 
iiianille, MumcaoLiiue, Morcxxo, cixaffe, 
vtc. Only 5c with approvals, rotaraac 
Stamp Co . , Dept. 1. WMBlngtonL D. C. 

COMFt.TTTB U. B. lie ta J5.W aet only 

UJC. Mati. oatms. Hllhftid. 
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FREKI Wrnlern Hemisphere packet. 
Pctf.iiLKi- at. Qnu, B-D5 Welsh. Bay city, 

Michigan. 

WILL Hosera and V. S. flan. Ponuma 
allowing "Olfl OIW 1 Jn liuTuf&L ealora, 
a | nn Nicaragua noguts, diamond And trl- 
aUglei, IneLudJn# pifiantle Narlh ManffcLLa 
4il n-irncnd (larirrsi Jr the v. jtl-JIs Abo Fop# 
Flu* * "pt-iics a tamps" slave wlony. 

JimiU P qurr-F "puppet” LaunU}', uuJuLab, 
birds, vtiir stamps, etc.. la lot 32 different, 
only Be v.j L J j approvals Belmont Stamp 

Co.- 3N f. pl. 5, Wnj.hln.tffc-im Lh. C. 

MAGNIFJCrpNT Cnffnctian Ell different 
t.ibrna Gorgeous OY*rfllE*d 1 WO-COlorcd 
.■ Lumps show Inc wild -animals. native 
scenes* ft-c. Free prrfurnlldh tfilUtfO. Only 
I On to- approval applies PlS. RckIj Stamp 
4517 KeBidor*. C hicago. Dept M2- 
WANTED. Collection!? accumuln.3 I run. 
Send Ascription. Les-ilc St-Hmp Geripuus. 

Ha verhill. Maw, 

“WEEKLY Stamo mann^j tic, thlrlm 
we" kj.. Lllr. Sri “ amp- JuunlftL KalAi-in-'OO, 

M Vh 

""’free? Complete Canada royal visit. 
With rLjjpnsvaU. Ch^te^ Eos 5M-f\ 

fell ms-'l'kttfe-NX IT S.. including Cflin- 
ffitmorallveg. airaialLs 10c. fceidimberg, 

Crmo pelts. Silch, 

5 IK [ h i:- 1 1 1 l r: . [or 3 lie. 300 dJITenint 
fimram icai. DrLee £01. Only lbc With 
aonrovals. Tatbam Stamp C*., aprlng- 
w-trf-an | ifi.it 

"GIANT FaoXet 110 all dirtcrenl f'rum 
A'r:&a. ■Ho’.itJ] Amrrtca, Sd >: i m L J 3 3-a Inlands. 
ee t. IneludM Nlrarnaua airmail, two 
?CRrPC u mined, UnltH'd filuira mt+ilL'nIriiH 
2lk. LfiaiLKiO an<: animal Ftami^L many 
-e-tlters, Alnn includes fine collect Ian 25 
different British Colonies — Charkari, Ja- 
maica. inborn, file Utid United Slaleti if 
and *5 hL«h values. Tout c-vtalfis price* 
oyer S4.Kl r Everyth I nx for smSy Bp to ap- 
proval appEtcanl^! My a Uc Blamu Com- 
mnr. Department flfl-A, Camden. New 

Ymk _ _ _ 

fiGARCE Diamond iLimuLi I ! Wonderful 
backet LIB different from strung* coun- 
tries. British colonics. HhilL Tasmania. 
□mCjurJAb, etc. Be with a&ocovati. ReLLa- 
hie, ft-5 NnHuti St.. Wow Yorfc City. 



SOUTH American— IQU different HJe— 

with aupruva ls. Davis, jjMlvrr L.a kff, Ind. 

FON.E1UUENJ Lmtlc mystery Klamp 
[banned from ilsc on mall jn LJie DnLU!d. 
States! Jc nmr ineMii-lyd ;n cur p*w jail 

harnutn iHLckct of inare LJutn ] Oil diffErent 

stamps irom i.^nrhalian. OcorRla. Tr*ns- 
cLiucttiLii. nit. All for ttdly Be In approval 
ancrlicanta. Cactus Jr. Approvals. Box 
Jalo- E. Tilrtnn, ArlEn Ra. 

Fit EE! PC i'i v E* U I U3H "sl- l % I u.c. 1 1 ml Li>k ■ ! 
Pastairo 3c. Hotknrls. IW Build mu. Biu 

Citv. MErbiim. 

FR EE I Austria war set. Post*** Be. 
Wil UanLE, DClB Arclmr, Da-/ City Mlchlpjftrt. 

APPROVAL ShecLS. - Frederick B. Driver! 
4P1 ^ ' InariO F Riaa.. FhlladoLphaa. Fenna. 

SENP PostRKp tor rme L'nlt-cd gtatea 
□jj£e LLxt. Stanley 3B-F FSTk. 

Row. Kcw York. 

FOPft Star appro - , al r. I Nath^nR Llkn 

them: 1 wnt* today. 3f2 mkied u. B. life. 

Kexsnls. Tua^m. Ari±* na. 

FREE — Tbe Stamn F'Jndcri Send today 
Tor bn new rdltion. fully Illustrated, tn- 
Bbllnff rtu Instantly ta LdenlJfj - all dUficiltt 
mamral Also Sne nac^-el siraiiRn. fasci- 
nalLiiR stamns from bMnla-Hpj^nffnvtitu. 
Monaco. Pad ala. Cyprus, etc.. Including 
mans, nhlns. animals and '.trarme- eeenw. 
All fiee lu approval anpLlCilnls niClOshlg 
Be ok toe. - . Oarcoloh Stamn Co.. Box vKL 

Qj.|iii. MaJiic.. 

Ml) DlFFEiiENT l&c. Bl? apprtV- 

ate. Covert Sianm. 39 State. Hochi-etei. 
W. Y 

CANADA 1W DEfftretU Kf- ADDHVAlS 
all ? - i:ilciL r i th. Ll. r t:-; . Vjetona Stamp Od., 

London, t. Canada 

PENNY Approvals, that satisfy. NHL 
OrppijcrR. “ax 5141-F. FtilJadelohLa. 
Fetiaa 

WBOl.RBALR EHsalsr'* «*rSor. HIm- 
tniiLfd. Foauce Be. Fmtik.'s, f9(Kj Glial- 
srpvc - . Baltimore*. Md. 

IJOnniF.S AND COLLECTIONS 



TWENTY DLJTcTent seaiUeSIg Itohi Flor- 
ida. postpaid *1 on. Hcd's Novelty fihop, 
B<nfa Rat4in L FlnridA. 

BFA UTCFtTL New assorted ^Ew'dry 
gtomeH. Mi) for |2.00, jrttitpFud. Moon;, 
flil South B t* t*. ChlgaRO. 



'EWENTY Different cactus planta post- 
paid, SI. Eulalia Turner, Callf- 



TWELVt tjcnuln^ opalR— *1 05. Thrive 
ram. cot: -(-I. Bu Three rl-PUJUc diaji'iOjld 
cut Zircons: tl.75. B. Lc.^f. BOX B25, Chi- 

cago. III. 

MATCH Book albums — araetlcaJ. con- 
Vfrlent, 7&Q, n. i2 s Frep bootlpl, Malch- 
li-i-:- Album. Q.C. F.O. BOX 139. New Yarfc- 
EKCHANOE Your duplicate stamu, 

matoh MVCTi, eta. with eoUectnrE e-veiy- 
■.vhi'ie. List, swa^pura. dime. fMentinn 
hob by. > Bccrn tarv. frox glW. Denver. Caio. 

UNUBED Book match cpvrra. L9C ill 
diffrrrnt. t L-dd. Fruc Hot Gharles EdcU 
man. 13 lie East Bf. Oleyoland. Ohio. 

CAJ>fl:hAb, 1-UQTO SPTPLIEB 

CAMETtAB And. supplies. Prro iLlustimt- 
rd caLalpjc ILxlLnc cvcrylhlctE p Pa Lupraphlc 
— still and movie cameras. Bluii, lenEes — 
at tremendous savings. Hundreds of bsr- 
salpe. new And uned. All R^arantEtd. We 
t aie your old camera di- e^i LUpment in 
trade. Write now for your free cooy <rf our 

■newest mnRey-sawLnR barRmiq lujgt— juat 
eUt! LLznliEd nU.Lt Inn. Hurry! Central 
Camera Co.. rPhomraplUc: Headquarters 
sin™ iJi M3, m Wabwh, y>T5t. H-l^, 

ChLcTn.ni. 

SUPER- VALUES, CAmcraa, ail equip- 
ment — sunup brings barcalns ^eclttv. 
Iiadf^i accepted- tTofe-“lonil Produtti, 

FB-T. ClnclnniitS. 

CANDID Camera, not a to y. aatisf action 
KLiarantend, H.QO, BaJIartfs, Elizabeth, 
New Jer afe y. 

OIL Color Inn olinloKTanhii a fund ns Ling 
hoPbsf or profitable aatimi. Leans at 
hnme. Edjv DSinpliflcd niuttiDd. FrevlPPS 
eipcrience iipueei^arr, sjend for trite lr- 
furmaUon u ud rnpul dfpLSjiti5. NatlotiaJ. Art 
Bchpol, 1314 tolAkgom. Dept. 51 4 C, Ch|- 

CH LTL 1 . 

FREE Sample acatherette caae. l 
SJ.iO for 3M. We mamiractuT-o - 3 II sIf^. 
F. Bnnimia, 

N. Y. 

SFEED-O-GOFY Grou l!d*| lA*i fOCiilLtLg 
flttaetimcnt for Leloa, Comas. Areus C-2 
and C J 3. finaad far lilt-ratorE. p, Pitll 
BlSULI, Depl. FM--D 2f D So. UhJOP Avt, 
Loa Ahgcle*. Californi a, 

HASS Bayer Astounding hoy. Exeluslve 
here, latest A r^pn C5 with eoupkd rari«E- 
IlndEr. aynehro flash, Bti Okna. P:3.B ieni r 
ii i F? 75 mm. Uuuscti Ss. Lcmb CclephnlM 
y:5 S hLao ctMiplwl to- rn-OEPflnitnr. 4137.5Q 
value. FxIce S-tB.hO, uiiLumillluLiaLli 1 guar- 
anteed. Cowhide EvrrtiwSr WC if .'S, 
Sund far ynun quick while they are avail- 
able. TC-PQRe EarMALnRram No. Jt*i£ le frer 
and IslErestlaR. Write lex yuui POpV. 
Don't trade until you wute cam nra 
Company. Dept- AG, 119 W, MudLon SL, 
CLileaRO. HI. 



3 M Mei™e St- Broqtlyn. 



M.AKB Moncv In Dlsotoffraohr. hen.m 
auiekSv ut- home. Euav -Juli. Frey Loud tr- 
PfirlrnM OpneecasiFF, Common «bi»l «d- 
UcaEJej] BUfQdznl. BouiLuL and r^qulre- 
meota free. American BclsooE ol Fhotozm- 
phy. 1>14 MtiLhSRan. Pent- 3*ai. ChLrsRg. 



|-N-].AK.nKR A I in Hn-nTfiJ-* rlpht tun-: 

nkze of : rnul] tiesatlvea. Fully guaranteed. 
Paramount Company. B9 Dudley 

struct. Bon tan. 



CAMERA Repairing. Bellam made to 
Hmtrx, shLillnr.^ jepajxrd lli'llnwn made La 

fit ALL standard •eaiucrMl United Camera 
Co.. IPO., A- 3 S 3 & BfLmnpt, ChloaBQ. 

Photo kinthhing 

ETDTTT St^i 1 tJf u L cTilBrard prlnte fn™i- 
L>- postcard uiwY uf t€ :>. ki^ui prLtLts 25e. 
3 &ram. rolls ehJargBd a^K-ti j tl.flD. Bur- 

Ln-R SiQdtcH, 4l3Sf , Rcncoe, K . V. 

FhFK —Hand rulured Enlartecnrxii. In 

iitatidln# easel frame wLth roll developed 
a nrlrilJ! or with HI reprints 2Lc. Rail dc-- 
VL-Wd Iti F lIclDi 25t - SkiLtdliand, 

Dlveracy. Chlcira, 

ROLL DevelopLHl and punLud a and i 
EXpuisre Ineludjng 3 x 7 eritarjemem 2 frc 
coin. Frorapt service. Flint** Setv- 

Ice, 3333 West B 3 r d. Chicago, imnola. 

VELOX Deotle-od«B reprints, 1«. H.W. 
Roll dtwloped li prLpt^ and one prafos- 
£Lonal enturgommal. ur S postcard u nl;ir ve- 
uLEjats and profee^Sonal enlargement Uc 
Ss-me-duy srrrlcr. t>atli(nntLnn Riiainjj- 
t-erd. Supeilur FLhlshcrs, Dept. 55, MOD- 

m, ~WIj. 

BIGGEST 31 DO Value In 25* mm flu- 
idising today. 3$ exposure fine grain v-a- 

■hitiiI-piI 3 ill Lj EnlsrgumonEs; decided. 

nsitigln and date. ELght^eo n± 
posurw 75 e: witeon oipmzirc sphti 5 &c. 
Free niaLlefu. 5 exposufe loll a in beautiful, 
deckled contact finish ^Itn frer handy al- 
bum 25 c. Mailbag Film Bervlee,, Box 
5 440 A, ChleaRci 



ALL PLciqn-i rntaTR*d njhfmt PO«lC*Fa 
alSe. FLght uXpiE-ai - ^ raLSn 25c. tbirt>>nSx 
expoQur» f-l.OU Dclmar. 231-F Last lOLat 

Hirer L. N*tw York. Tj Y, 

EtDLLH iJE^Elopfld Onr print each n€R- 
atlve, ta’O unEarafnieiiL COUpohi 25c. V. r il- 
Hona Fhoto ^cry Lee, Box 124. C hica go, HL 
FREE1 Eight chromium Flnls-h ^niafvv- 
ments with Every roLL duvelDprd, 2$c. Same 
day BtrvLee, GjshL Fains, llm. I! 22. Iun- 

coln. Nebr . Dept, PM. 

AT Lwt-3 All your plesuTM^hand tol- 
□rrd. Boll developed ? hand oplored prlrita 
only 250. II ii 1 id eoloitid teprlhls 3c. Ainnc- 
I n Rl y Pcautlful. National FhPto Art, 
PupE. 54, Janes H Hr. W|e, 

FtLai Finished 10c, Send tlsla ad and 

tOh eehCs With 3 L-.xpuiUrc film far RELmpta 
hltitffd decUed soapE-hota bound tn eitlu- 
elvis allvum atyl c. ArtLeto Studios. Box 

Roakfurdn HI , 

Ifl BPARELING LlfeUpnf print?, 3 Hol- 
Eyw-ood enLaiaoEnent Hnupoti ^ Ivory frame* 
Ireei each roU Ma. FlniBhed 3 hour*. 15 
reprlhLi 25c, TJ-»tl,0p, OTomlght 

dlo, Albany, Wla. 

ROLLS FLnUhed , 2 rack 25i; Free cuU- 

E? . _ p_0 Witt Studio. Bell, Calif . t 

FREE— 2 Finest quality enlargemcDti 
S*liL5 Snvrly dun-lrjithrrtane- frame pi ur. 3 
Beta of prints and riJm developed. All for 
only Hr. crjRinal order only. Heprlnta 
IQ- fnr 115c. Arn &-Ludipa L PepL, 12, Dus 
Moines. Io^a. _ 

FREE Hand coloring "of photographLc 
rnlurErment. Send Loday any him or 
•1 nape-1 ml VUlh 150 plus 3 l stamp for 
onlArgement. Our a,rtl4ta beaulllullY oolor 
in alia; muiiilt On whktu- frame mat 

tree OurfbtiI ecd. Natlpnal Fhoto, 17F 

LpClalrr, ChlcaRn. 

:i5 MM . Ariue, !Lelcn, etc., Crjcrrpl 
J, Mcrcury"5 35 emiosuiu rolln, nnt tram 
developed fE^-tman DK-29) and beauti- 
fully i iiLaiRcd to a rj il ,,r RltKisy prlntn, 9&C. 
C ji Lrldup.' rulundi'd IrLLb Easlblah Flua X, 
2!5c. 15 exposure rolls, E5c. reload 3nc. 
F|lm^ permanently pttrttiCtcd by rtvolU- 
tlopAtY Cryotytu pi-ooeu. 21 -hour service. 
Satisfaction guaranteed Free mail Insr 
b*s?i. Kamplr- prLnt. Write T^chniBniflh 
Lahafmtftry , 541-515 Brown Street, Dept. 

55. Fl ochBflter. N. Y. 

* 20 REF HINTS 25c. fto\\& developed and 
1 G nrlnli; ar a priuLi and 2 enlarg^rne ntlk, 
USc. Candid JAiuin. tLLrn i|uvcLPped and 
35—3x4 prints, tl 09. 15 c-Kpmuic roll. 

IE Hr Me-rcury - Slu-dLeis, Uupt. 15. 199 N. 

Dearbor n, otiicngo. , 

IMMEDIATE Service I PactnrM retumeif 
OBimu day nrdvr is recuived GSKte^n gUBI- 
■iileml detkled-odsp Veiox prints Irnm 
roll. 25r One ealarcd ar two plain etl- 
lamhirtitiiitd pLua a dKlled-edge Voibx 

prknte, 2 £jc ypaclal ! COupar. fur SxlQ utl- 
larErmcikt si. yen With each 25c firdrr. Anr 
35 CXPCKUTO 35mrn. film aR<'-RTaln duVel- 
a-TKd. Uiutid. Vaporate treal- 

sd and each good neimtlvc eniurRrd 10 3i4 
cn dpek]i!-KqRe VeLns paper, unly 11.W1F 
Reloads: 35 expoaure. 5hc- La exposure :iic. 
3X4 d^kJe-MkRC 1- reprints, So each! Details, 
snmpk, mailers, other bargaLns Tree on 
request. American Btudlw, lfl B La 

Crowe, Wb. 

ROLL DeVtiopMl and 4x5 ovstsLbo glossy 
Velox prknls. a pxpofurn ^5e; 12 eipimure 
a5o: is expoaurr Stic. cii'iEii'i Fhoto Serr- 
Icr , Dept. M, 1318 W. CoLumDlR Ave.. FhU- 

BdclpTlfa. Fcnna, 

GIL Golnrtng phaLocraphi a fa^eiusLJilg 
hobby or pfolUable bualnHS. Learn m 
hdltie. E05V jump-l 1 fiad method. FievLuu^ 
rxpeneEicc uujiecmiifcdrs . Sund for floe ln- 
lUrmadL-u Slid n^tUrcmervt*. NAiiunal Art 
School. I3l9 MJehlgsn, Dept. 341C, Chl- 

■e^p'. 

TW'O Bets -of "Dpckltdpc-" prlnbi With 
■every mil finished — 25c. Very fines! qua!- 
El?, Deckledgc reprints 2c each. BruWh 
Fhcta t'ompany, 1H3 9-1J Emeraon, Mlnne- 

apulLi. fcUnnw ota 

ROi.J, pev eloped — 15 guaranteed print?, 
two coupons on cnarg-cmen-ta, 35c. Sinuxt 
Pho to. Winona. M lnne-sut-a . .... 

FrKE - Framed enlaTfement coupon Two 
pfltitfi each elaht nrpewure rulL developed 
-3DC. Hollrtlnta. F-115Q. Hollywood, W- 

iforiila. 

MONEY-BACK Guarantee I Your choice 
16 decklc-cda* Vslox prlnis. or 5 pflnta 
two oxT clouble- wniRhi eELLargeoichta u5c 
coin. Write lor fsreu mallerp, Please U 
FjIiei Servi ce. 1M. La OraMd, Wll. 

gFEED ServLce plctur-ca mailed satde day 
received. BlXt^h d nckted-rdae OTlntS [ram 
roll zjc. One Colored or two plain enlargfl- 
mellU- Blu^ k df■ckled-^dl^l , VelCX pnnls 
only He. Tourf Photo. l?rn -o5 Oifdcii Ave- 
nue. New York City. 
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POPULAR MECHANICS 



FREE Bflmpie phot-m. r>! , 3c+' liaL, maLStng 
envelope. Roll dfvelupud sixteen prln-ti. 
2ic k*MT PSsci tb, 20 West Jackson. Pe'pl- Hr 

■r^hjciifc Q. _ 

QUALITY DeveJomnR -PrampL surdM. 
RuLl devclopr-d two prhitia earn nenat i vc. 
fret enSurgeirdant coupon, Kftc. Frw.tc.fLrd 
brings malicr. FcSvt Studio*, ftain-F W. 
ft&ih at., ca m^. _ __. 

DOU 3 LRSIZE Prints. Your rofcl dc\r|- 
OI>rd and ft dmiblCSlKO Itrlntft ItSc; Irani 115, 
J3fl_ QJ 1ST EJ30T nt'ifitLIVLH 70U fsiCCl-VC 4x5 
inch prints. ALL smsUei receive 

3 L *x4'£ Inch prints. ]ts m-panjic rolls 5De; 
31 exposure n>iu 35c. Ruorints 5 c each 
“Qqr GimraBlM." Everlasting Hi-pLcua 
UnJah. Overnight- utrxiv*., Pacific Fiieio 
Bcmcr. gq* 5flfl, 3aja Franciac-o . C a m. 

HOLL Ijtivclaptfd, eiBbtyetox urinls. two 
IrOcLturi enLaiaonieLits 35e. Chris lcns*n 
Studios. 7yi Pari dr. Waukegan. fEI Lnalx. 

FREE I Rest snnpshct r>n alLrucLva pilo- 
ts buLLnij With 3ft prilili ■uu.dl foil 25c. 
lltautituL novelty Dremiuma. Hovel - Ad 

Co.. &M-332? Rortti -A-rr.. CftHc nga- 

MMM, BaUs tfnv^-Lpprd 3ft Wff 31^*5 eti- 
larguin^n.L 1 ; $ 3 M. Car LridkT lulaadud 35c. 
1 Li enlargements from 1ST. |£d. ftOc. C-n.at= 

rrmhap LtctLop, Ind- _____ 

ROLL Devuiaped. eight bu null fill panofes- 
h3ci5::l1 4x 5 glosn onLaiflemen La : 2t?c. Crystal 

Hindis. Hni tint'. KusliTard. Mutn 

ytXTF:IGN PrlnLs from racti nail d[:VeL- 
otA’d izr L-Jjfht u;jiu^ imd two enlargements, 

25c, Prompt iind dePChdsbLe. a I obi? Photo 
B rrvLue. La Cj iki r_ WLiua mtn. 

PHOTO Mill EC-rVLrt. Year CtiOfcCe Ipf 

onlv 15c coin; Toll dcvelooHl and mimed 
laliuEL or di:i=ktc L-dpe pliir: i J j Lwci 5x7 czt- 

Jarnements .or Efti one Ulrica 5xT enlarge- 
ment, ar i HI aiarc -UxSU- f ntunfi^mm t . cr 14} 
tight extra m inis or Eft] imuLo- uiuu prlnte 

imLead al T^irubr Kuynnhi 3c each. 
Hnctiuftt quaLLCv woiKniiiiiKtiLu and spateet- 
nii. PLidlq MILL, lie jx Lt2ft-i3„ ^jin-nc-aoclis. 

Minn. 

ROLL- DcvrtoDt-il and jour ehoLco: ft ea- 
LarRC-rniTits or h orlnta and two uilaniii* 

mniali 4iT 1ft prints 25c, Prrjmiiim rgupons 
and Bnaptihoi MaoazLne jnoLudcd free. 
Young Fiinfei Kcrvln\ -ll^-T ,. N. Y. 

LI KSLArUJEMENTfi And El Leu dSVulOtWd" 
i Eli «Lrr or iwi&IIcr. 3 Sc coin: enlinffed 
pdiila 1c Lirctii npi:cJa.l LiJTrr: encLo^c -nd- 
VCfLj&OhiCnL and tiepaLfeVc Cur ]m E id r colored 
H'nlBTffCEnent free witfi order 35c or more. 
Euta^pe PJjoLu, Day T£H, Luent- PM, ^05- 

Em. Mam. 

ROLL DrVt’Lo pud. 1ft puaratLLi-L-d prLntA, 
2&e, r-nprlp U Sc FllOtOlRb. 1505-0 WfllMih, 

gfega. 

ALBUM Free With ElLm. dnvotaped and 
li diJjiVs 35c.. OuamtiU^d reprints i«it 

Planner Phntoji. Hiitchmncm. Kjielmijs, 

ROLLS OevelApnd, nrlntA c«ch and 
two free enJArgemcnt ccunu:^. 25e; re- 

priti-tj., S c t-JinlL; ] 110 ai Enare, Lc. gu.Enrapr^' 
SiuJ Ia. T-]jLrj[iUUe. I fg. 

THREE Frlma cacli flood negfiiLvt in 
rell £Sc Eipprlnte Prrd D, ERSlmoia 
Bade. Io wa. 

BEAUTIFUL Enlurph'nLi'nL Irani each 
DictuTf on rail So Cut Ratr Fftotos. 

Drpl. 04 . Jart ra^LLIr, Wla. 

ROLL Duvciaped. Twu 5x2 and S prkntx, 
15c. ItemiutB 3c. nictoLab. 1SM-CA Wa- 
hailr. ChLragfi 

J IfFIALd Photos ln-u^ltiri?;lv ^ n:(k 

border dcrkLi: edp^. 25r za'.'i aE £ u:id free 
onJarifcmanl, JLk-uL PlLOtoa. Box 3155. rat- 
rrsan. K J 

ii KNLAROttJ Prtm-v CufArSv ncst<mni 
tLset or ]|] rouulaj: ulSe prinh fram \aiit 
rail pr pcmtivea 150 WLLJaid Studios. 
BelH. 47. C Lh vr=LiL=: i] Ob : a 
BOLL ljc-ve]o&od""asLd B beauLLEuI cn- 
laruriEicEiLi 1 ft times larger— tiLnti g]csa 
— docleled edfle. Aei.v n rxpi^ure tq]] 35c 
rmn Helmut r-niArKcuiinlb 3e e-acfei. ALdta 
9i-B AjQu t 6ir._ ikwtcn. Mbm. 
FOR Tliu diiLriizilniiMiifr nn:alrqr -fl r-:t- 
pcnurt th\ lx. u DTlntg each 15c. ML-duibre 
I OLL Cilia tPtd ft ta ft I Letioa. ft cscnAUITt’S 
£ic, ]£ rxpoeurca Md ft5imiL. la exposure-s. 

3X4 IiIlLF L! I!!l l<!ll L: : | ! , W, UllCXWElCd OUaL" 

LCt, promrrt bemce. rtruasauat Phatp, 

317 E. 92iad £ L regt,, NflW YorL 

ROLL DuvtLoped and a lustrous distinct 
n^EMii primancnE Velox plossy prLnts, SSn — 
reprints ftc rach . PotooTJnt SeivJ-ti;. Bljc I, 
RoanalEf Virginia 

MOTION nrTUIIES. AND 
UClDirMENT 

IftMM REEsUCE^ To 5. 3mm. enlarged 
to 15 5rnd fdr price 1 i L ^qpnrlqr 3' iIiei, 
HI Wa *hlnrtcn 3t.. Mcwa rfc, V. J. 

COMPLETE Fusion Play. InLbV.. il.95. 
ArlcrufL, H iLEnmeind U3dH . Hnimntmd. Jnd 





BASS Bars; 3hrewd tupcr£ send for the 
nnW Tiru s Oinc ^arffiilnETRrn No, 5^5. AH 
U4-pjh , l i - UL'JiiJaq exCLUBlveEjf cine. TKlm neA' 
Revere DouOJe B wUh F:3 5 Luna ac S32.50 
is the bqy, The RCA Iftmui. SOF WK 3 
it’U] camera at 3225. QU. Write Cine HcOd- 
q-.iiiricrs for 1 'ctir copy of this (treat Ir« 
IkjuL. ISu.55 Cu.rr.eriL U(Hnpri,ny. UePt. A, 
173 W. Mau^u n a-. .. C 1 1 !! - j l lz ■* i ELI. 

FASC3 HATING HniLj'WOOd 'prOdUCtlona. 
aample .^nene dime, ErwJn^'a Lflbora- 

tories. A LLuj 1 L rj H-- el ._ Ph : n. n . ijl 

MOVIE Bcrteds, 50^ dlAcaunt. 

fl-xe mm Library ckarance. Walter Ha- 

W at^KJ, E55 MuLn, Fmgqjc- N. J, 

GUAHANiEEiJ Bin m, , Lfimm"." 24-Hour 
reversal. oroc«*Ltic:. Eao-S, 3B45 CfnLroJ, 

Kamos CltT. Mlseouri. 

E.LAtiH jdn-tlou oietnre thcAtre prnlec- 
ticn. trcanat?mtB£. Free rutulnK. ykf 
ovr Theatre Institute. ElrulfA, N. Y. 

air&IC AND MUSICAL I N f^T'Et L' Mi: NTS 



LEABE-r VlaUn ^uirk. U'JLlhOUt na'.rjt. 
Melody Mastem. Box 52. Beloit. Wli. 




:oHO WRITERS-. Excellent : 
u pH inn e rriLi'.Ki- inentS. SaSJ 



iropoaltLetL 
A ft. Otto- 



PLAV Pep kin,! pi^noi Easy, juiefc car, 

nate m^lkiDd. ft] Oil Ui^lc Kny I i 1 A 

west Erofldffay. aiendaEfr, CallEoniSa 
DUO-FLEX Rueda' r&r "cLarlnets, and 
SA^ophdFiefl eliminate your reed traublre, 
WrLte Ear circular. DilpTJcX Rcr-ds^ lldl 
IkL AVu.. ErttiiKHUe, Ind. 

FBONOQRAPH Records lQc. CaUlogue' 
Paismoiant. AR-3ftB Swt Martct.. wiLk^- 

Rnrrn, Penn5ylvanlii. 



SONQWR ITERS CKiti [AndLlUf prc-pwJ- 
Uod. Newart Eons PubJJeationa, lift* Our- 

bon. Bymeuse, H. Y, 

SONGWRITERS’ Opportunity — Free 
bdoftlet, plan. Sonr tevrvjcc. 43-C P^rk 
Ftacf-, BraakSyn., N. Y. 

SONOS — Eoair pocma wanted. No chArgc 
Ear melodie* i-’ier cxaminatiflu Holly- 
■jl; r-~ lL RcccrdLiLU StndlOu, S7GB PL'uiiii Sea., 
Los An f« left. 



BONG WT ITERS ! Caaiplctu IPdsLc rain- 
losed to pmnnfi-ftft.75, ptibliaher furrUshcd. 




O^iLi^rVAL ?Jii5]e comiiwi-d te voar 
-urc:-, t5. Rr ^iELuLd BeLchi r OLrtlhiLm, 

Hew Jersey, dmrdi cnjattL^t !IQ ^euru . 



SONGWRITERS I Waiili. tneladEK.. 
Amaziny after L-l : bir-Lnr. C-5. SI5T Ho. 

A >. i.-r.‘.._ ChiCS ffO. 

SONGWRITERS, WrILp far free booklet 
front sharing plan. AUJ-ud MuaIct, 7i!;b 
R jt'ading-, CLncin-naji Qnio, 

WANTED I Lyrlea. mslodlea Uij sonfls. 
Wu iittaiSRe, i. r. i b L : ; . t l rdL Slipctiot Eonff 

Studios. PassaLc. H. J. 

SONGWRITERS— Write far frer book — 
nLafi*. information. Variety, Dupt. V, Sa-. 

leEd. I Eidli Lrtfl, 

MUSIC Cajnpcocd tf> wnnl^. Wonderful 
nronosHlon. Eaner Bro .^.. OAtikELskL Wim. 

LEAE^N E^Lng piano! Postal taring 1 tvt 
fold it. Gbrlstf-swrri. 15 E KimPaLI HalJ. 

ghjam. 

EONO Poems warned.. Frue eAttEi^nulLan" 
MaNcil. Master af ML|^ie L ^Id-FM SdUtil 
Alexandria. Laa Aruiilt .-:. Culli. 

MUSIC Comaoaed cc words. Rbyninjr 

rmmphlrt ap request, FbanourntHi TfiCDrd- 
ilLg Of COtnpLeLed 5uiik5. Sr'Eid poem Ear 
consl deration. Keenan'a Studios. DepL 

PM. Bax 2I4Q, Brltjffrpprt, Qgop, 

WRITE San£5. Rig mnnry end rnpiiEJi- 
Elon Write tar JnLonuatlnD. J. Oardao 
Pub. Col. 2di N. HbYPfi. Avr., CbinkBO- 

RADIOS, SUPPLIES. INRTHDCTIOV 

RADIO E:iL r Ln.cr['Eng, broadcasting, avja- 
tlon end rouce radio. BtrvSdnt. marLtiu 
lizl^ Ha tm\ t^ERdjraDby tftilghl thorough Lf. 

All extieDfH 1 ! EuV- . CuLulag- freu. Dadj^u'j! 

IrjUtHtr. Ames 5L. Valiiaralso. Ind. 

WORLD'S Smallest rndios. Get Erec 
£uli.xr Eoldur bo-W describing Elrit mwlrixl 
Frhcea (2.09 ui>— 300,505 fiuSd. Write Midg- 
et Radio Po.. Pept. CF-B . Kearney. Nebr, 
HADIO Service meu and GX-DeTlutuiiiera 
eeoS far our Kluni radio wtalaw. Save 
doUaj? Untied, Radio Co., 150B M. Nt*-- 

□rt: N.^J 

GY.'l L> ii.: ^I| rani u 0U ;-ry!.’::il !-i I u 
d Ingrams 25c. Rcgeia Radia, 1529 L^cusst 
Struct, BnltLaLarr, lit ay y Lund, 

BUSINESS OFFOH TUN ETIEH- 

HANDY Men -JCarn money twme efperut- 
mn Caaimnnity ,, Flx■■lL' , Shim, filnffard^ 

7d8 Rawlings. CarbGiidnie-, ILELnoUt. 

' "HOW Atiil wheie to oIxilLll oapitaL Par- 
ticiLLars tree. Star Service, Wnsrafconcta, 

CtlL D 

AT Lmril All ^ffutLivc firt N:xlimcMi^h.i:r 
soiling Ear Jug! *1.50. BLg apponujiLly. 
L-J:-luJ , .i.;I , .I‘ (nrrLtcr^, Evrri ! ane a prospect- 
RLujII LlllL. dc-Ibir [ul 1 COtapLulE Kamplr- and 

money making pians. FLashout, Box 355, 

Llttlctc - n. CoLoradf >. 

START Home business malrLnE statuwr?. 
plaqi[r5, nrt (tukIjs, navplUe^. TUMiVcnlra, 
concrete notlerv, garden furniture. aitlH- 
etal marble flooring. Mould marble, ^nke 
VHiur ann flexibl-: 1 inald-. Airrj.dnc uruElLa. 
Valuable Colder fr^c Creative PublCehcra. 
■ TMlVl G k'ZLcai: . HUnoin. 

INCORPORATE YQUf LUfllJleSS. Bell 
shflreH. Raise capItaL. Free details. Uor- 
porntiDll Fpicnl Co.. Has. 1412-R, Wilming- 
iftrt, Dd. ^ 

(TOLLECT 3'tvnr njiarn nf stmef-jss, <>T>rr- 
atf ra’lc-L'iLun iiifuncy- credit htLruaii. 1 [jxiJi - 

ty prontaLliv Easily learned. Capital un- 
orccMarj - . W^str- CaSc- Aiiria^liLri'f:, riy ra- 
l'Ij L 1 , N. Y. 

COMPt^lTlrti Line rnt, mmpsr, Tnolf. 
raach, Ficil ant ujc Li'raiiiiatars VLtamln 
BL dan reppllentSu Agonts write today fff 
big mon^y imiklHg plan Noil, 57 FranY^ 
fart Sireri, New York Cit y. N. Y 

MANY Inventors will he Interested In 
cur sendee. IntomuUlon on subject tif ab- 
tnipjnK h palraL and markeLlilX Sll\ LtLVen- 
Lion sunulled without charao. Write us 
nei^on^llv McMorrow JL Rr-rmnn RclcLk- 
lured Fitent At-tomeys, 134-a Barrister 

Pulling WEiahlnglon. D C _ 

WRITE And sell short material. Com- 
plete course tl.PO FTcc etrcuJiir. Richard 
6rrvLcp t 1340 Maple. Dallas, TuxJia. 
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END Monev wo fries by pSaeloa coin- 
one rated mcrtlmndiae vending machine 
In stares-, iuvertu-, Eaj-sia'LuEU. etc. Ex- 
nErl€nw unnecessary* Stead?. nrofltablE, 
ycar-rpgjad hunSncaa. Ng gveriiriLij- S-teri 
e.a:a31., l l ■ j w hdif, Send for f ret; duLillrt 
now 1 Tore. SIMT^J Bo. 65th. FhLladidpJiSfl., 

Frmnft- 

YOU'LL LIKE reslteerirur mirrors. HilUe- 
w-iire, nLut. i iic chipped gloss nameplates, 
tlncis. Write Sprinkle-, Plater. 127 , Ma- \ 
tipa. Indiana. *' 



<1T rrMTHftlTD „*-*,„.* PROF EB-S EON Air MrUtordiT Mairarine - 

I? 1 S-ilJP«4 in darlL ,. juc. Mafclgrder directory — 35c. K±fl[[ P-Lli- 
SiHhL ffl f j i 1 ]jc-h r.| i>nF . Syracuae. 'New York 



all 25c. 
m. 



Ideal 3*rvic*; t Part ft id.HU, 



HAND BOOK ■MkktSLK 1 Money Wllh. a 
Clmin Ilf Bp I k V^hdors.' ilic Ralte. M14F 
Market,. PJaJiadelptfcLa, Fauna. 

;; HIQHWAV3 T* ftaraaiice. " ' AdrerUl” 
rr.q, gpppitfcinlty EtcXOTS. CharluOiS, 5 Car- 
penter, Ch i cago, 

MAKE Muney by mail a| home OT O-ttLCO. 
Free llliaimatLan. Sevaiaur Service Box 

2fld, go, Norwalk, Conn. 

Mail Order gppertunJIJar’scaiiLp btlstiEi 
delays, OlaRiidlne. frurCRLLN, 519 StUde- 

WMil. HQUSLQ il, TePu 

MAIL Order — F&SClhaiLcLK ham? tr.is.l->- 
pms, easily Penned. Small capital needed. 



127 
nehemp 
PeiiUa. 



W. J, 



:>K. L i] j ror free des eric Live elrtplac* of 
121 teamed laanry making Ideas. JlLLLUfl 
Fiver. Pratt Siitian, <P.M ? p^it OJElcc 

EW Rrpgk3yn . New York. 

MAKE Estra money. Start your owo 
lyplnn HerrSee. Complete fnlic «f buEi- 
hpsn building idens Jl.flO. Free Eire Mir. 
Richard FuBlIalkinE fjervigr,. 43#& Maple, 

Dill-P-5, TeSM. 

MAKE Statuary UnPrlng, fL-c. IcnLlatlnn 
iparhle formula ^ IdeaL Service, 11 ^K, 

Park Ridare. 111. 

|?7 SUCCESSFUL Moneymaking plaJifu 
detail* free. Newton, 613 3. West St.., Syr- 

icjiae, New York. 

ANNOUNCING NeW heme study course 
In ccmmcrcial bating. Oood Held. Nearly 
tlepresalep picof. Common school educa- 
tion fiUfllclehL. Serid fur true beokM "Op- 
pnri.un4l« In ItLu BakiUj IndualrV ,L mad 
redMLi-e’rannt':. Mb Mortal BalUns InEtltute, 
1315 MLcljjfcALi , DepL 345Q. CftlWRO 

MAIL Oidur faiLiInnsH euumi: 3-hewn reu 
Ilow to- make tpcjiiuy, H-uare or fglltimc. 
T niches MTOiKilcnal mad order teehnltPE! 
— nut punuy-eatchiTlR sctiEmca. Free de- 
lallB. NelsOP Com.pany L Sya gherman. 
Dept. 40t- H, Qhipagn, 

POPCOHN MichlnEB. carmilerlin firla-p- 
ettca. efteeM coat, putiiu chips Cgna 
Eak Lau, 2tas*H HsRh, gt . sprinafle id. Qiiio. 

START * 'finap FacCorr" it fteme. No 
piacblner?. AmaLinp ^ppnriunrLv. De- 
talli I tw, Kumjcu, itiiga. park Rldee. ILL 
OPPORTUNITIES oalnif, jm*rnn.tcDeI 
1| irl r I n: ;l- i/ . vaLUibLU boatleld, dizne. Bus 
EB5fl, FilutnirRh. Popngylvanl a. _ 

l?0 Vou rcant a new ti!iL±Ln.i-»n prpfesszun 
et yvuT uwn, with all the tm-de you can 
n-ttcn-CI to * Then W uu:ne a ffuuL eurrectlgn* 
lit, and Jn a few weeka earn bla ipcome 
in service frea — nuL mi-dic^il or rnlrop^dy, 
Easy termfl for Tiame tT&LalQH; iiP further 
esplMil [Lwd«t; no jrnuds tg tmy: I\Q 

asenCF. Estahllsbed 3094. Wr- 1 u ^tuphnn^ 
Jiun Laboratory, Ng, Bact Bay. B&stotl, 
MftEB. _ 

rtUQHEft Maids, vntcanliod, won't 
■shrink, Last yua IS. fltLU detail, mast Ini'-c- 
prpuily-c-. Mate lliumanated yard maikurs, 
Ctmtn t iittlClu, arLiJQclaL zuarbLn. pla^ler, 
plMtlc-E. Write VuleaMEEd Rubber Muld. 
Co., SKft W«h|nffton. St. I.pujb- Mo. 

OPERATE PrPdCAbLii "rubLe" lour cum* 
cva.rtrrinr.it yrndgrp Small Investment. 
Pcnt i y_Ki UR 23 J 0 S. JnfTe-rsun., at Lauls. 

E&TAtLISH: PTorttaHle bu^Snesa. DJs- 
tribute KlnjiuSu If-put Rrimnver, F^QcLLcnt 
proposition. WaStuna, M-14Bdl GTenuftrLd. 

t Detroit. Michigan 

HUNDREDS IftdMdUab— S ulilEI marni- 
fpctHT^rs hav^ spcrivr’g^rl qi*|npr Miller'll 
Mandtocturor'^ Service! Latest valuubLe 
[oq-mnli JisU. free* Miller. World's Chem- 
Lst, Tacapa, Fla. 

MEN — women, opi'ratc "BpecJiltr Candy 
Fictuty" Llduli! . uLL PL 1 £pu.ru tlEnfi. We 
help start you in profitable busineu. ■ Our 
i2d year 1 Bonfetct free, RaRsdali C^fl- 

dlri, Etot QratLgri, N. J % _ 

\* A K £■: ArHfi-:a3 ma rbLn. |Um, saidLafy 
fl m-31 I hr . Kuperhard Htdfttfces, latex maids, 
tiLOlillea* (joitery, chcmicaHy stuLimd ce- 
m^nt^ Uneaimy recrets Samples DC, feX- 
□ect surprlac. ^olia Payn, D4D- Orandc 
Vista, I Room 1D1L Loo- Ahri'Ics* GMJ E. 



OEJARANTERf> Bucvwfril mailorder let- 
teri, cl i. culuL:-. coiApal£fcLs written, Mod- 
erate charged Finkel AdvenLamg. 521 

Fifth A^cnge L New Vork, 

INCREASE Vour income Write, 
Bratcher 1 *, 81^3 West Masn. Ownnsburu. 

Kentucky. 

OOMJ&N griL-spnal pecrssiLy Wpnder- 
ful uppurtunliy ruidri. a-isb-.i rhiik it territory. 
IiigUihE Dir CtieiDleata. 3 1 -SB 35 Street. 
Astoria. N. Y. 



HjryuMj. 

CLEVEREST Monvy makinff 
, Write W Marfc-e, EluTrl.s'.'lLLu, 



SQaPMAKINQ. Learn home. No ma- 
chinery needed. Fospta. JVRUI145 fiiTUett. 
f Mtiwankec- 

BELTS— Make' cn and Hike money I Biff 
season ahead’ We supply matErisIs. Sam- 
i pie Sic. Artaiig Loaihcr. 49 fr Jr^gh Ave., 
Rgchratgr, N. Y 

[.’ASH Fur buLttfrfllEM, iiihucl ■>. Seif 3 lLl- 
clalf display aduertLEeniEn t pfrge 3flA. 

PROFIT Fruip my mlitikei Ln m* bor- 
der. Free detBlLs. Kayes. Bo* U23-A. 
Oakland. CalLf, 



Frr* infortmucn, Arks«o B„ ' «®^L“ 



Gtagsg appfrUIPtnl. ClutPeUL. 343 Arthur. 

RodiMler, N. Y. 

V MAKE H.QI> per hour In ynur hum* 
r,hap\ 1 du. Wmit E. VaaLVuJL, McTlHMll, 

Mlhh. 

MCHArnCALLY Inclined men 0*rn 
and operate general apnlLanic repoif aho&. 
cuulp1e[«. lUbuirated coarse shovfi you 

hOW. Welding. refriReratLun, ruulur re- 
pair. liuv. to if mi buujjieu, etc., all phases 
covered. Free Literature. Chrpslr flunnly. 
Dept. Ul. am N CenLHLl Aw., GhJe agDu 
HOW Dan I ralae cap! Lai for my "bliaL- 
tLcsK s Ot sell my InvenUon? write Bnter* 

prlae Bnre*u. ayraatfg. M- V- 

’□RAPKTTKD ' Oil. Mnkc FPI3E WIL 
'■Omn httodL M 4357 PapLneaa, Montreal, 
Canada. 

IflO "WAYS To make money 3frc Owtp 
Boacn , Ha nover Moss 



METrALLllfilNO Hfthy-^b-TH^ niakcj; you 
luPney ! fiLmplc! NuVulf Perpetual in*r- 
tfit. Email Invest nicnt. tine nrofttat Full 
pur tie Mats (rrr. Ni>V*7lU MrEoILLitra, Bui 
fe-M Church gtrurt A nnex, N^.York 



WORK. Flrojiurc, 'profit, al hame In hUi- 
IngM. Bervle-g 1 , Bos 33 3 M. Carnegie . Fa- 
SIGNE; And ^howcardi] saally and n- 
pertly painted wl Ui tcltcr pattern*. Many 
fnzrs and, jtiylea. Write lor deacrlptlVO 
tnlder. John Rahn. A 1330 Central aite., 

ChLcign. 

MAKE Manny at home bV Jti'alL. Wflte 
Einulre Mail Bernice. Eton U5. JackwnvIIlE, 

HMdfc 

3'OFCOfiN Machhafti. CfltaniM Icorn 
eouloment. nongapR k^itina. Narttulde 

UfR-. Indlacipla. Iowa. 

DOU-ARfl. OuarierH. -dally, in^tructinns 

U". r ic Jnpnmof Rarp«, 3031 GlisRa-a- PurLu- 

inojjEh. V] i -gLnln. 

" OFFOR- 'l ' Ll Hl ' l ' ll E d In nlfl-stlc?. LLgpici 
laarblr. ' 'Snaw ■ white, " ''Llnlrd." “mot- 
tled." UseEul. practical. economlcaS. Col- 
ailul carnsKJNitfcacL flaurLcuf. LlfnLiKit; wear. 
Low coat Flexible molfle Make your o*n. 
PradrablE. LiLf-miun: frM. CompO-Tei. 

BOX 7flS. Bt. LQUiB. MO. 

WILL YOU tflve LB 5 r : flnsL IBM ?4rti 

mAke -3 Ariernoons tree! Work home. 
XL. OH plppIIi reported ( dcebUonal — lull- 
tlmcJ. Exoott iunriflcl National. Box 
1240. Ban Bv r na rdlaQ , -CilLT. 

COLOR CDnorcte with ch^mlcalR. W-sh- 
Ln.* wm Hi. Btucco-Tar'k.. Bif-aclies. Splp 
rosicrete nottery. Cement arris tri' Oai- 
den arnaTTH’nta. Culd fftaif. Cuacrnln 
palnte. Mdi-blmg. Sample lilt. 'ETblly wpoU 
Cement Craft. E537 Wondcrlfind. Holly- 
waptf, pajlf 

OOOD MoncvEbakiniE opmrrtu.nlri«, do- 
InLtn Tree Bnnnr's. Rlverslilc, Draton-eo- 
HudS Art. N Y. 

OWN A riu.tL fa-j.&lruL i !H? Nrs 9 -eILhr. Ou- 

erate "Bllver King" vendors. *3.95 uu. 
Ftee Inab-urriaiu. AulamaLLr. 2123-A Ful- 

lerton. Chicago. 

MAKE Colpr-RlaMd cpncrete patter? r 
atattiarv. anves tunes, riles. Tra33a. rtonr-'., 
bii^uniE-nt wiilMriimnlijiu: BdukleL. tblbr- 

uktsa Iflc. NfltfnTigl Potteries. Mlnncap- 
i:li:; Minn emOL : 

ELITE Collection gf bualnof^ pioni;. can- 
Eaiofi 12T lasted plaifcA and Bcoret of formu- 
lae. Start Qvti tuLBincss; home, office. 
ParUculara Erve. Elite Co.. 214 Grand SL. 
NEW Yoj-fc. 



WK Ru cacjuf ul Iv iltII Invrnt^gn*. pat- 
emifd ll:lJ unuatifialMl Write be, il you 
h n ■■ i.' n orarhcil. useEuI Idea tar salE. 
Chartered ImlLtuLe Pt Aiaencau 

tort. Dflrt. f-c. Waehlnjteh. D. c. 

CHART E-R-9 ' Dfllnware: ht'ai. cheapest’ 
tree terras. Monsul Charter Co.. WlL- 

hnnaLoP, Drl 

FOOLPROOF Rubber, meld maklnif. 
nlaater eaariuc. trumendona inaricet. large 
prQpts. M nag^ Instrijeti^e cataloRuc tree. 
Plfii tie Arts- 71L NncSv MarirLe Izidjnna 
WHERE TP I j u it la West Wh-MeSkle 
nrlcfi, InformaUon Irce. YorcnB. Bdje 
r-313. BaveiUe. H. J. 

OPEEIATE MalL aidifi buaja^;; at home. 
rirtatU dime Maplffl. 3-E ! B South Marah- 

ne ld. CTileaurj. Ijh naLj. 

OOOD Faying biiaLiiuaa *k3veriti.g PiJJ- 
rars, platin*- nut«Hiti. rertecSors. bdor- 
cles, buChirMIti fixtures by Lab 1 method. 
Free pnrtfoulars and. proofs. Ouumetal 

Ofl., A, Vi, R . iJ^m I a r. Ill, ^ 

121 WAYS To mafcti money, la borne or 
oftlce. business of ro^ir own. Full gurUc- 
Ulura free, Elite Cp. L 214 Grand Bl., New 
York. 



MAKE Money by mull, the way we do. 
Free IpfarmaiLan.. Haywood, F-I1ST 
BToadwav. New Ynsrk. 



FLABTEK IndbaLfir^ aHifTiv LtLdLiatrlOiU 
men. ap cnportiinltT to 5tart a business dE 
(heir awn, jnuna£ ilk Luring art raads zidv - 
el tics, -wuvenlrs. etc... in Flaste-x and mar- 
ble lizil Es L i: i j a . 5c malrrlal makr* *1 arti- 
cles. Rubber moulds furbished for z-uet'd 
pruducUDn. Hnu|| investment SriPRH ffogp 
retUTOS. Bfc- ehaln. 3-tere ardere now bninR 
placed, Write for Interesting booklet 
mailed free. Flaatea IndnulriB, Dept. A, 
1PS5 Waahinjrton Are*. n?w Y*rlc. 

MONEYMAKING OPPORTUNITIES 

LEaEcN Td make and. #U mide-to-mFM- 
ure arch auppurti. ParllruLarn free. 
Cnrsarn. :ibW TCXM. Bt. Loula. MliflC UTl. 

amaI'^DR cartoonists,, tarn money 
evEDIUga. tivpy In k Larlnnnj, far ad vcrlLuars.. 
Ad^cr vice. _Ar gyle, WlscamJa. 

PITBU5H Sir^it guldea. FiupriLablv 
huilnms, Insinjcllon book and BO-pfcgs 
aample guide, |1. BaiLih, 3551 Jaaa Ave.. 
Seattle, W aajL 

OPPOHruirfriBH i 'PrDpwLtJiHUi; LiaaL 
IlifireiLie yggr iPCOTOC. O. Oru tf. Egg KiT- 
bar, N ._ £ 

YOU'LL Like rmilvorinn mirr^.. t*.We- 
wart, making chinned vlssa nanaL'ataiiaj. 
jLutii. Write Sprlnklr. Plater. 237, Ma- 
tIdfl inOHana. 

Pri'i' Ygm- typewriter te wgrt. Extra 
money for lypriate. Free cirtblir. Richard 
Publishing. 43i0 Maple. Dalles. Tqsm. 

FOUR All -Prom ulena 26c. Dellaf, J347 
RmiLh afay Qharj igp 

PROFITABLE Home mall order bdaLhcSs. 
Friendly aervien. Klrkanod. T up p-le-. Ml**. 

BOOK.KEEPFRB Make money operaUng 
new Idea baakkrepLiLK iirrv|ge. Ralph Lee, 
Vicksburg. MUhlgep . 



MILL EON Ai-Udcx. Bay Wholesale. Val> 
liable dlrcctciy tfle. Ideal Btrvlw, D-B, 
Park R i dge, II I. 

MONEYMAEtTNO BMfctete— Bond J1.1H) 
FLtleen different. Opjrtirt unity Baak Cain- 
pany. Flushing New York: 

CASH For huLterOlts. Liiieet*. See Rlu- 
clair display aavtrll-scirmnt p*ge ISA. 

BIG Plants? Build your own buuine^o 
start] ping key check scclal scounty ji]»tea, 
SampLn siacae and uiidrMss 25e CalaLag 

[j-eo. Ksmp, 4B3-P East ITfliti St.. New 
Vprle q tr, 

TWENTY Dollars dally reclaiming lube. 
BffiMCt. Bp* New OTlei.ni-, Ljl. 

OFFORTDNITIEB GaLoro! TWO JITSga- 
jcinrf!. lb Tnaj| 35c. Haberte, ] L444B 
MachiRmP, CliifcagO. 

BE A prafEssJonal scrap book ct B|r Ice*. 
Lhaliin:Led napDrluidtleS. Call IX: done it 
home No rnmpi'lalana. Na caivlLal needed 
Write io Bcranbooter OuJld. 55 s’iltI 
Fiacr-. New VffTk, H, Y, 

WILL YOU give US ST first Viva Ifaa. 
mukev Aftenaopp* frse! Wart home. 
II. HOD man^h reported fcxM’ptia-ial fuU- 
tlrn^-l, K.xpect Aurpli-Ht. NatlPtiaE. BOX 
1240 San Bernardino. Calif. 

FAfi-TEBT CmWfciiR In all order lnwlni!ftn 
of Lodav. Enormous denmnd Dete-lLi- free. 
Charles •Sfcrh.rnrd t-t . 5S West Waslfclngten^ 
Ch j taifl. I llinois. 

'wHOLisALE Scureeis. SOfl.QOO artlctea. 
Ftee directed. MttVWIwdc. 3HI7 EraadWAV, 
Tim VaUr 
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POPULAR MECHANICS 



FORMULAS, PLANS, ETC. 



MAKE. Drink “Pop PL**." Oral Iphi; 
man 2fJc cal kill. Eiu s>- Lu make, refr eah- 
lilb, Bummer soft drink. Formula 2Sr Th? 
Moral C-0., P.O. He* 5QL-PM, Erl-dgrpGQrL, 

Conn. __ _ 

SINGLE, Double, LupLe Ingredient IflT- 
:rii;LiL'i. Exceptional atfci Erse. Baran. fray 

Cit y. Erich. 

AUTHENTIC Farra-aLarr, IrtsiruetlSHa 
And .vjpuIi' flofarera for easily ms km ft 
lO.nOft cr-Ebtubk prod-LLls. Otinrnletg boi: i: 
—021 ua i? lu. *1. DMtald ot C.O D, 
fForelSTL SMi> CnC*lw3c ^dami Bnm-n 

CoitiDLisiv. cnwmiiai Hilt. MaasaebiL&eHs. 

MAKE Fast aelhng onKtucta. "ChemLec 
ABPDJVed Formula?.” Catalng In;p, Krnq- 

tea, 13"F, F art Hldg^IUin Ql* 

REAL Manufacturing formulas. Llstd 
Erce, CjiLmmiiigg. chemist, Gordon Avc., 

Syracuse, N.. Y. 

FREE FOritmla calulng. Ab^Uiing un- 
aSy*ed 31-Q.Qft. Western CheoLicaJ, Salem, 

Orftgwn. 

CONFIDENTIAL ChemicaL qjirv&D?, im- 
proving formulaa, process or develofldufi 

]'.pw nnrn, Analy^p.';. Thlrly-d.ee jpa rs nx- 
perL en«. Cod that Laboratories. David 
whitnev uidtr.. Detroit. Mich I Fa n. 

j ? hDTi "w A N UP A crURTT-’G Course JL.ODl 
P iLj ! :l uliL ihi Jrt-e EdEur Loftier, President, 

Liberty. Ncfrraaka- 

ICELESS leu* Colder t Cleaner I Cheap- 
er! Ij^ItlllEI-oiu Lie. Dullv, OnvIiLgLun, 

Ky.___ 

ELITE Fflrmnlag and plans; make end 
sell your own producE*. DestriGUve book- 
3«t free. Elite Co.. 1211 Grand St., ?*cw 

Ynrte. 

FORMULAS — LaLelL. bail, AtialynJn-, 
Literature free, Hrlfort. EnalneGTlnsr 
Rulldlnir . ChleaM. 

StKGLC-JtfbREDl ENT Formulae. No 
R1SBUFaetUj-Jb|d lulu-malign free-, A. Kin- 1 
ford. Wayne, Penna, 



CHEMISTRY 



Wir-JN’S New idea ebemkcil Ml* zund jp- 
paralu* outfits tor students, biff Yftlue. 
FtM Utgy-ature and cu.lu.lDg od utLC in j-::ilL'-: 
and laboratory hep piles. ucleutLCH: hookas 
■fid big dii-LuLuj'.. Send Jn return postage, 
JF-S .Winn, 3 24 TV. 2a rd St., New YGrit._ 
KEW— Lange chemiEtry met azide. F*t- 
eJchIah free. Jan- a.. &3i% Qraoo. Chica go. 

CHEMICALS In ob ijuunLcUrvi. Catalog 
5 q, Ho* S 3 . EUnfteth. N. J. 

FREE Catfll«rue. Cbtiit'diLry . Inlnrlml- 

OflV. biaEOCV. UEtcreacnpi,-^, Lrlr'acnpcfl. 

Tranry IJiborntOirlei. SyaualQKi. IHJOuIh. 
HANDBOOK fqt Chemical ExDetLmeisi- 

era P ilUildi ed3 -Ol eXanrinKinCs, LISus! trat^d. 
50p. Experiment hootleL lie. Free eatalija. 
Headline ScienUfic CuPLpuny, ReiadlaK. 

Penn p. 

FREE CliereiLatry ■cmn.lnc. Stisnillep at 
DquSb comnlete labotatcry. Kemkif 
ScLePtlflc COrp,, Bridge St.. BtOOi- 

Ittl h . Y. 

BPi:(73hu 5CX>PE For qultki ebeidJc*l 
analjrzli ti.afl, KnttiaE Sona. Campbell. 

CPilfornLa. 

t CHEMdCAt-B In 6 c auiatUIefl. ' CuialPii 
Tit. FltL-Glitl-'i LAborebiKrloSi Medd-nTd. 
Muiin 

CHEMICALS hi .'imn.]] -:| i.iltlc I tied. Fn-e 
mtalosTic. The Jellera CtJoiiuui 1 , Pjlls- 
burg, Kucua^ 



AC ENTS WANTED 



MAKE Extra :no:iry en.^lL^. 5C BR- 

^orlr'd pwwnfil Cliriblmarf Garda far only 
14 bi\\ iLniinrlrm' nta 30o lip. Odd 
ciirdri 2 r = e each, Stud fer I«e auniplcs ?x- 
clpsive Iltli! pcTKnrui onrda and ImpTlJit- 
i.-d staLiuiLtjy It^ij^utoEi I-J asnorimiMil nn 
approval. New England Are FtLbUilLtjfii, 

Nnrlh. Ablj agLon , U-3fiil, Mi m, 

BUY Si. Pit Grudn tsiLsprnd mj at Ifss { hnn 
wholr^alo. HtaiKirally patkrd Lu dbt^lay 
bfra- -£i>o rach paniLpafcd Money baeH guar- 
antee. WorttllfiiftOfcL MJg. On. . Rai n?o, 
Drackt^n. , 

REFLECTOn HPUSlit n-y.rn.bur 3 ,, ovpry 
home a prospect. Write today lot detidls.. 
FOatorjp Flare and Signal Co . FOE-tOTlA 

OMo. 

FREE Sample offer, (7h r| stmpj? jrreet^ 
jnjss. motion. BEitlOf. Big PiOUt. B^jiua, 
FJPnell, N~prE.li Macich e ti ter, Ind 

SHKSA'ITONaL Now hand elaaiksui-, ujj- 
IIInlOLd Li hta, Llae rm waLer. Every ‘mcchan- 

ic and auto owner a proa^eL GencrniH 
BliU azLDLplr 25c. J-F, E- Hc^e, CurUavllEt, 
Fonna. 



SKI.L §0 PnmnnaE Cbanlmaj! cardn — 
IL.00. AmazlEiff bargain; 50 folder* Flth 
onjHtomr , r'!i nnme impunlGd. fielb? fi^t 
Paj.:- quick prudlLs. Free aa.inpEu*. Also PG 
[or tt Chrlsitma^ cards with Etamc and & 
kifr-raLur hot a.v- orLmriiLs. (i^JiuraL i'ard 
100 S. Peoria BL, DepL P-91, Ctil ullhO. 

D IBTRIBUTO R S — miPEefliilt LlL-.cetN 
cldes. FrolLtabEe repeat aslos, HoitEehold 

FroflqcEji □□., J2T Wlt;L l2illb fit., L,(M An* 
CiiMd. 

■SI STARTS You iri 1 1 1 . 1 . - 1 nt-^E selll 11 r meiTh 
tiefi, jeady tied Sli'idni-On] -TSks and biMcnd 
uovultEea. Write- today for duaerlpllve 
-R-boles^le catalog yrfr- aamplo irmtertak B 
Pbltip'i Neulcwear. 2ii WuhL ifind fil.. DupL. 

F-T. New V-orb. 

BELL Season's ChrLatmaa eard hi t E 
Arr.crJca'.n fizu'iit 1tl--card n-iscirtinen t, SI. 
YOUr pIGCIt IPOCr- Big aulecllbn assiOri- 
mepita, personal ChrlstTiias oards toa ! as 
Sit for St, Fr-re spnnpLi'H. 'WcLinDr^ fe H^ig- 
dan, 740 Monroe, Dept. 7B. RocbeaUr, N. Y 
BELL CbrlbibMLB tar fli 50 e'sirds wltb 
name H.oa with metallic UEHtGrla^s, em- 
bcL^iiLg and cat-nuL; 14 ultuir a^;art- 
nsiftfllB. Q JbtajlUjjjg 21 card box. Ld!|( 
profits. No expenenoo Ticodnd. Free sa-na- 
pl-iLS. Bnuttiuji] Gncrlrii; Cards-, Dupt. dL2. 
Menipliis. Tenn . 

WRIT F- F-r Tv.-'.- inTirio’saEnpltB amazing 
jEtalnproul lableulntb. Clean vtilh d^mp 
elijlli. R^tuaie no Lrotd.bg. UeauLiJul imt- 
turn.s. L<.ab Lke Itr-i'n —cost much liss. 
CujnJn.bqi’UJi.'f big,. Ah i> camplctc dresa LLrvr. 
MclvLIlo Coinpany. Depl. 201 ft, ClOClmiftll, 

OlLlO. 

BELL CitriKlcnu^ Card jlebaullPhl New 1 
■'puw Ji-ojird assortment, leads In vaLuo, 
api'-ual. SuIIh S L — „vuu make 50c. Id i \u*X- 
sclhi'ig ufldiruBAiiLB. Fuj i-.cjiL 1 .] Oh.rlflima .1 
cjird:; -ftith name bn (or SL up. Saniples 
on approval. CIuILuil Greetings, 147 E^stuc, 

Dept. K- 2 , flnsLnn. Mn-'yS. 

t 5 E;LL Dresses ipw as SI. 21 . HundretEs 
SOUSatLonal blit-gaLiLk. Actual nampLcn free, 
bead d TT.xr, ziTfc. age. Warlord, DtpL A-212. 

Clue Ihnil t LG b Jc. 

BELL NeW idea Chnnlman card.^ -- ! for 
1 3 . dm be "per.soLi&Uz?d" to telALlvu 
^LLb free mrtfllJic gold srml*. Mahe JOO J . 
roJLt. Nailu.-li;iorjjiUd ChrlKlrmLi L&rfin, 
0 Jor |] fiampIrJ? qn appiwal. Fttcnd- 

hlLip 129 Aca:ii!i, ElnLlru. Ne w Yqrk 

SEILL Attractive chrOuia aib receivers, 
fiend 25c for samplo. Kuitercr stamping 
Works Alia. Michigan. 

CHKJSTMA^ 50 a^ 0 Tt-"l 

(rfdors. imme ImprllLttd tt.OD — C ikiL you 
50c. Samples free. Uunbar,. New Be-uhs- 

wset, N. J. 

” HELLS on SLgtlt. BtS’eamlLnud, efiKtriJ 
tlgci*. Variety 1 runted warding Kample^. 
“m^n r " "■ladies' ' 13.25 ejUls flve paunda 
pasEjigc. Kelly, JS5g Washington . Chlrago. 

HIGHEST Stoll ty b.adi^, lowest whdl- 
.■=n ! .- prices. Bulger, 1 14 A Rlnilge, Cujb- 

bridge. May; 

WE Pa;-' you 1 5 tii-r ^idling ten II bOKC*. 
5ft d^tmotivr assorted name tmpziniLeLl 
Cliriatmua Lartp:, Hell fl. You make 6 Ue. 
Free BSitipleu. CbuerEul Curd, Co.. 52 

WbLE-p- Mains. N. Y. 

YOU'LL Lit;*] res-llverlne tittryoza, table- 
ware. making cblnped gLa. 1 ^ nanirplate*, 
slffnn, write finrliikEe. Flattr r 125, Mu- 

rlOn . India lift. 

F 2 CFRA Money dulctl Bell Sbper-VHlup 
pccMnnal ffinr-'n’ii:; carols, 50 — WJtli name 
— SL Fineat 21-eard ontiotlnieji 1 . 4k, Ypq 
make 5&c. Unmplote line. Samples on ap- 
pro^al. Walthai-u Art Publisher?!, Ifift ft. 
WajhLpgtnn, Dept, ilfr, BbS tdn. M flafl. 

CHRIfiTMAS Curda. America"! put- 
StandEng aSBOrtbkePla. Beaman Aturrip^ 
Writ*; fur ^atnpl-rj: , Robinson Cards, DeuS. 

m , .Clinton, Maas. 

FREE Water and. our couced L rules make 
72 products. W's ???ipp]y iabElfl, bottler 
Enormous profile. Q-.ialca ^-uiiijJij rub- 

fglt, Detntrin 

SELL Nylon hosiery and glvu^ lipe fillt 
]:aKK fqr bp|( price in comBInfltlOb cider. 
Guarautsed igaJ tes L SiCiLiir. , Kiiag:;. and run* 
or repEacefl f?ee. Hose lor your own per- 
Btmal tp.c given witn larKD outfit. Rush 
name and lieai* adze today. WLlknlt. IKst 
BH J 3T, Grrmfl rid. Qh|o _ 

CHRISTMAS Cards. Earn *2 an lioor. 
Take orders galoro Iiam frse-pdfl-, 5ft es- 
quLsIte taSders with name SL. Free MLni- 

S lts 25 desiRrj. AmrrlM's fastest aclllntf 
1 Christmas f-oldri box. Ccntfi ft 4 ie ^oJ]b 
tl Rpqppst ^a m pica today. SittisliJne Art. 
Dept. E. 115 FniiutL Bt., Krv York C ity. 

" jDL jj [.[-. I:Yk::i yclfttircadinB tieedLes, 
blind people Lhreo.d tb-em, tnvaUiable lor 
failing erf’sifihL Faekage [■flc. Agd-nt* 
wanted. Jachlet. Wcud worthy Yoolera, 
New York. 



WANT Pleasant nqtdoor W-DTt ifi a biifl- 
Iness of your own? G ood piufim sr-Ulng 
□ »rr Kid widely adverlL&ed rtn^Eulth lionit, 
farm n&ceasittes. Pays better than most 
occupations. Hundread in business 5 10 
2d yvh . rf in mqre! FrwtucLa- equipment Oil 
Credit. No eitperipner pr-ed-rd to St-trt — WC 
Vac I j you how. Wiltr Iqduy fur fnlL par- 
tloqlaif. Rawlngh's. Dept. H-145-rPM, 

Freepert . Il l 

QUICK ee.in:ug:i H'asv Hho-w 

frtmdi o-nd Gthera big eolut Chrisljaiaf 
eariD ^HJi name, 5 d for si. Also tamoue 
"■FmiUcraft" 2 3 -card it C3iTlsLmu.i Of- 
JsOtLbicni. Pays Sllc profit. 14 a&SOL'tDT.C llli 
— tflft wraipg-, etchings, fiamplo nn np- 
piaval. Neriel, 30D AdaiiLi, Dept. Blft, 

nucigo. 

CHRISTMAS Cardi- Poft no |teT&. tien- 
sjitlonal Sl-eat'd Jl Ussnrlme-nt- pays SlHIr. 
prpflc- Christmas earde with js&tider'a 
ua jus, 5d lerr fi, Dut-ytamhni; complete 
line money- JriablELg ibssartmcntK, Kicpert- 
unqe imneoessary. Eatup-lcs an pppm-oJ. 
SehWer. Dept fa- 1 , -Wcstbrl d. Mat&. 

MAKE Mnncrl fibgw cscLuslvo ChrfcHt- 
ms* -caitb- WiLh customer's name, 5ft for 
31. up. 1 90 dCBlgns. Also 2 1 -Card "W'nn- 
di:r Ij.iix' 1 ps-soD^ncnt 31. YOU Hi&tG 50e. 
fiampISB OtL approval. Janas Art Htudld. 

724 Anwip F laoe. Rochesler. N^ W Yurk 

CALL On rricnds" with dHuatLoual Low- 
( ,c t priced pprsnnal ^brHtrpa* Cftrdfl. ftta- 
tlon?ry, Nflincs Jinprlutcd. Alsu L-is-vaLut; 
21 Card $L 00 ?LJS 5 Wtmont. Profit, 50c. Ex- 
pemne-r Linnecc^ary. SiunpEes □» appnnv- 
-:1 Wnllacp llrp-a-n, 225 Filth A VC., Dept. 

B-31. New Y OrbL 

EXTRA CaiillE Bell Christman cnrdq— 
5ft Igr ji with name imprinted. New 

Taita-d silver printing, dl-riard PiiGrtmcnt 
1 1 — you Dkake lOD'^.. OoULptele lihn. fiam- 
plcx on Bppraval. ColORlftt BtUdiCW. 2fl5 
Plight 5t.. Pe p L_ K- 1 1^ Bpriag fleld, Mass. 

AMA^rKQ YhIUh’S L-ujidiii'k^ ncVtPruf 
buvtHEra, gifts, militaiy and pfltrli&tSC 
Items, Fosteard brinfs free catalogue. 
World's lowiLst priced wholesalers for 25 

S oars Mills Bale:; Cc,, U01 Urpad way, 

\cw Y ork _ 

iNVftSTi'oATBI 25c World'a wonder 

knJJel D-:niun::Lrat ion amruf-T. Conaway, 

5 iM-w Fa rt. Champal Ilttn-oJj^ 

NEW Froduot cleaAB garakebln. mlbs, 
'auulu us. at hiwna. >:qi.ial r . piofesolonal dry 
rlcanlnff. Ea^y, ^.uEcX, cheaif. Sumnlr vie, 
II lime 905 -3. DrailMTTL Lit 3. Chi- 

cago. 

DANDELIONS— Sift PruflL Mqf f.nm- 
miT months best time to destroy dandle 
JJuils WiLh j 3Jandi^Cn.nr, filmply touch 
I n-wn weeda with Up O t Cane and reused 
DiLcidUDaDin kLlLs them, Sample Of both 
31.95 prepaid. Dasidl-Cane, lnc. fc Drpt, F, 
72 Jfrimh ^iinji jj-t . [K'lL^C T. CoEoiadG 
EASY Sal-cfl, *E^ady repeat biaainesa 
through maximum quality at minimum 

G rLCM* SiLpw titrwi to consumer amazing 

BO men's nlnrLs. LmderWc-ar, wnincn'A lin- 
gers, 3ic«atry ng rl^k plan. aubst&nUal 
pronto. Attractive sates Ggtflt ProgreK 
TexU I e-c raft. L I M Broad way, Wb w Yoik. 

M ti'A r so Ciorh removes larabh from 
i-LCtals WiUsnuL Lbe of Itquld, PTVSCC OT 
powder, i-elaLLa 25e. Sample Ir^p, 13,ikcr. 
Unx 32L ■‘tToriOffp. N, J. 

LIFE-TIME kepaat SmsuiMS. il.QO prof- 
it on 3E.20 Sale. MilhuLL- waiting, tree 

QifTpr, Tlicrmpit, Peona. III- 

W'3NtM>W yigii lettors. New "RohiLn' : 
atyie. Large alEes, penny eech. ai^ 
lutely bfmstifu! Free rarnple*. New L-at- 

ai-C+-J-e. _ AtLius, T911 I laL ste d, ChLrafi g. 

SELL Gils alati-Ons, car nwnerx, A mn,"- 
iOK auto d-P^ner and gl a Re. Due mmuLe 
dcinuiuiLuLiuiL eonvlncas. clcaiuj. renew*, 
and deprmitfl da^^lina HLaEc fiislsh. i75 1 ^ 
prom. SLnmJnnc Corp , Dept. 7T r New 

HB-^on. Conn. , 

NIC Money anplyJ ng'inSlLaLi on ■utomG- 
bilcs. Busked thmg today, Free samples. 
EE vr.-’i tell psrjjitibg and advcrllrang spr- 
cl aUie.s wn have an excellenC sidehsie fea- 
turing DecAtcumunLa name plates In Email 
quantities. ■'Raloo," 727 Atlantic Avp,, 

hli B*5. 

BIO Moury taking orders; ahirtii-, tlb, 
hosiery , Lmdcr-aenr, panti. Jackr-ts. swua-t- 
rr?. uulforma, etc. Salt.- equipment Ercr-. 
Esp^riencr uTmcqrfisary. Nimrod, 4J22-AN 

Llri Cclj], Chleuga. 

GAS fiLuLlntLi want thl? new pale nled 
neoeaaltp. Kulp p, Iipng Beach. GoltfffrnJg.. 

SENSATIONAL New tool for matlfif 
money. Girard Company, WfLIlUhttOn Villa, 
Ohio, 

AGENTS Mailt big profit* on food 
PTOdlKte. bargain deals. L-CW Wlmlesaln 
urleez. Rush teauLe fur Dial o'ltht ofTer, 
HD-Ho-Cfl. 2tUft-W Dodler r SL Louis, Mn. 
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■"FItEEr Mffzleuft eqrlfirt, no<ffumea. 
:nu '. pr-L ijir Miijqufcip. Apartndo 1 1 VJ, 

VTi-vji.l- rj.iv 

\Y E Pack Products under ynur lafaeL 
dcnner*. food products, t to. Blr profits, 
Hw urlcra, S«iupIcs free, &c*tcn, 50D7 

Irvi n fiJP ark F ChicaJO. 

AGENTS; Bmftfilii GO pncns!- SamtEH 
eoffc-c 1 % Lb ■! ■ os. vanilla Sifre. ItRior 
blades 10 lor fl'ic. IflU-atLcti ch^TLnjr gum 
iSlC, 1MI nfhrr bargains Pteml utOti. EX- 

T^nrnCL 1 unnecessary, Carnation Com- 
pany. FO. fl-t Lwdft. MOj _ 

ENGRAVED "Name d litem. " numbem, 
Klffnn, rtc., easily sold, prEifl.LT- liTlr=, Brett 

BroA - WLalJiTtit}- MMfl. 

AGENTS: Biamcing name? on noEikn-key 
PTptrcinrK. Savoie ahede wiLli your name, 
addrens, £5e, Btimnlnff outfits. Emblem 
chctiCS. fls^nic-i nunn c pluLes. Hurl Mfi. 

co.. E m m-jriiTT at . F-rocr , ltti . n y 
GOOD Pavinff business dlv-prlng mSi* 
Fflff*. plating ULlLOziJrLT, f tf B-'CTOt S. DlHP- 

cLes. bathroom rtiturra hr Me meUnxt, 
Fra; purtLCtdAM Uhil drtitifS. GUIlin*Lll 

Co.. Avt. N. Decatur, I I I 

AGENTS -“To ioaII par literature. Gm 3 
ptodLa. Home business. UayNwid, 
HOB-mV? Broadway, Hew ¥orfc. 

HELP UMSTqn 

J.QCAJp AcjrnLi unnlcN. In i rear and de:ii-> 
O'^tl nte & ILL to IrJ«Hl5. No C-SPiasur- ra. 

Partial payment plan. Up La 5 1 2 Lcl a dflV. 
EJfMriUnce Unnecessary. VlJlIftblff d*EHDH- 
itrp1ir.tr b^Ium^bL, acluaL aamulea C r co_ 
Gtwiefleld, 15TC Ha prison, Dept, W-S17, 
ChLcapn. 

EIGHT Bamplo appllCHtlbh Icttcri ?pr 
Job tEunrers, 35-e Hi tola. Free circular. 
RLchard Company. 434& Maple. DaLLu. 5 , 
Tpiii. 



-'301 AS cardi"— fle!l &1> fftT il.flQ. Bet- 
ter f^ards. Wrltd at opm, Chratcrfleld, 
14M Locust, SL. L o uis, M fr. 

GET The job vfri want? Qur instruc- 
tions and model brief show you how; 5dc 
postpaid, Nrtirujikq Finance Cg, , LLnci>Jn, 
HttttlAtE. 



HOW Tp wilts and soil short articLcs. 
Fren- clrcalnr. Richard Survive, 4340 Ma- 
ple Avenue, Daliivc. Texas. 



IffGII-GItAUE SALESMEN 



F.t’] .] . BasLibeoji caidu,, Ata Lionrij. hnnlc 
m-tohrs, Hi::p:ned tape, ti^LsuraAt nturi t 
akllea. taLusbooICB. adv. specialties. penclU. 

pirtiiK: cardi, t □ k r ‘ , prialni a«la. Lxp. Ub.-" 

Lien . 40^ Free deals. Sales port- 

Iglkn free. David Lalnul Pru^s, 3-12 So. 
Iia mll ton, Pcpt. ?e. Chmngo. 



ADVERTI3INO Boot matehes. Arner- 
laTS-r.'it manuEnctiErer af union label 
book Djafches. Fast sell Inn kino. U^e 
s:i l-r-^ prndudnR k.le, Sample itiatebes-. 
CopLplete cut ca'-alop.. 13 color oumbinn- 
tJans mjLkcn jtrlbnR eo-iv. CuulEiUskLOL'i In 

advance. Suiwncr Mfttcn Company, Tfi3fl 
Greenwood. Dv^t. M-S, ClsSe*!^ 



DEG CtitnunlH4l&EL&— Beilina to tUirea cel- 
luloLd PNcqnR tLokeU. rLbelf mmild- 

Lelk. To restaurants-, menu covers, stuns. 
t * l*rtcJpR PrjHUj^.iaj Whtbr At NeWVorlL 
CALESiDAitS— BuauUEul' complete lEnii" 

Jill JtiiPfi i nr Indian hmitacK. tnamnle^ free, 

StzirL now be Uie flfat in Else Held. Flem- 
ing ca-lcFitfur Company, Co4tn-gc 

Grove, CblcaRU. 

&ELL Diif slkw bouk jSLbccd line — il.Qfl 
bus Idcm- cards. saLc^Hwoto. sunmwd Lapp. 
SlaCipaaery, mLc. liiif dully CaalS COQSnsSU- 
sions. Espei. ULiDec. Freo ceLtfltL Write 
1 ortiL/, Hcija] Mulch, £l34 Vun BULtL-n, 

Dept. 4B. Cnloago l 

ADVERTISING Book match M offer LLb- 
craL uaiiilnpi— full. anAre Lima. ExocrL- 
nnrinreuarv. I'aclcrv direct. LOW 
urlceo- lor tint 1 Quality., quick dnlivrrluK. 
help urduj^i laeter reoeati. AH tmi-1- 

neea Elrpi-^ pra?:pcc U;. Fr«* auLlSt. JTLilruc-- 

iznrw. Ajn«rEe*LS Maids i; Prlntlnn Co.. 
JJr pt , UiH, SuuLh Trumbull Av*J_. Ghl- 



CONCFy^rONFHa : aaloKmenl Army 

cutLjj wi#r teia-! Hue tiers 1 FerEumed Ha- 
VB];an Lei. Ncw t scqsutlonai seller I Par- 
UL-aLuiK lieu. MUalOEL, 3J3S W. PlCD, LCA 

Angelos. Cjn 1 1 C . 

MAN With car to cover retail stnre route. 
OcMiEdoRu ziIb'Luot- every lcealltv. Handle 
ordera lor isatlonaJly knawn martiEpcLuircT- 

iobtiur. A\ urawjE &U‘ rOUSa^iedlOtL. Steady 
blC par ODPOrtunlS-y. S^Lns orpn-lrEvce ini- 
njece-iiur?. Wuild'a Fredactfl Co., Dept. 
ia~P, gpenenr, Ind. 

SELL. To every businras absoLute meets- 

? | yes ■ -over 3,011b Itecos. EjoWd-E- prLree-. 
Haht fODipetitEon. ComniLfisLonB advanced. 
Eiperlrncf' mrnmocaxaiy, fcamplea IrEA 
tJcvrtli^eiiLern, 11-023 Jaotson, GhbCOiQ. 



HEVOLtmONArtV I^ud spraklnR Inlrr- 
cooLOLUJitLha.tsou eyattm. Talk, privately 
back and EortJ}. to one or *nv namb^r w 
Atslinru^, c've-n S.QllG fuel away. Any elation 
origin a tea calls. One electrical connection. 
No servicing 1 . Easier iiiutatLrd. Gaaran- 
t*ed_ Technlral experience nnnnr—nrT 
1 wu-iai nu Lo hjml Lantlar du-mihnslru'.Lbu. 

Thousand." prospects, lactonea. oBLcea, 

siurn:: uuLn dtu I uru, Irmibui yarri.^, res- 

taurants, etc. Wo cany the aeaminta. 
Free Lrlul tn cunlnmerB--* nctli: kfteif. New 
Low orico. Men ^aiDliLg hLuti au i s 50 week, 
PrabncL^d tnrrltary avnslnOlc. FlOS dtDl- 
onstiator afTer. Int^F-ConvmuiialcaiLfen Sys- 
tem or As^rScd, Dept, 214, -4c:irJs 
CalTime^ GhtMgo. 



nkw Bnccjaitr— idoiia ^vtrv duolDMi and 
ProfesSLutial bSais. Fan r S 15 nal^s dally nay 
weekly, F^tt-dJI cleared over H.DOD.OD 
EiLun Lilly. Write F. E Armstrong. Frcai- 
d^nt. Dfift FM. MbOIIV. Ala. 



S: X f tl Eii i t; '* □ ku ^aloimrn ter -direct 
BOlllnc Of LSatenU-'d Dkade tn measure Jnrm 
fitted shirts. Gunnel be purchased In 
Uluruu. EscuIIl'uL side Una for bularjng 
B^Jfsm-en. Prices *2.50- la *B.0&. Very at- 
iraeiLvih prupmlUnn. Wdllnstex Bdita-F^t 

HhLr i. Ca. . Fatmon, N. J. t 

SELL Baualnii NovelUa, uapur ape-. 
dBltiea, gruebna cards r BLr nrohlsl Gwt- 
aiOE free I ElJeo. B-435 Nurlh WeLU, Chi- 

aim. _ 

BLADES-— Big UTonta. Bua'. i?uflil5ty. P*0 
tory uri-euA, Pofltpijd. Acc Bladca. Buf- 

falo. N. T. 

MDELE^iNT Opportunity SEllJng our 
complatB line of brushes, lan^si cnmmla.- 
eJajia. Write for rales plan. Wire Grip 
Sanitary Btuib Company, 23M Sth avu.. 
Neff Yark. 

EDUCATIONAL AND lNATftUETfGN 

WKttJtNO— Electric arc. Learn profit- 
able trade uulrkly thrmEgh ■■iLiluL prac- 
Her-, individual wcld-er Lastnictlon at 
bile emit OJ haaberlal-i. Pull parti culan 
iTct, Valuoblt weldlue leaaona batik SDc. 
lEobarl Wuldlns Uu± M-$U. 

Trgv ohlfl. 

"HOW Tn BreiLt p.nd Train HOTOC5" — A 
book every farmer atLd hursiunan iihnuld 
h^.ve, it w fitn; no nbUgatlon. aimpdydd- 

draos Bueiy Bchool nE Unr^enLanship, IJrpt, 

llPfl. Flflasnnt HLU, QtUo . 

MEN Wanted -UJg vav L4uin nuldlng. 
Free boctlut No, 1 LeLU nit. 9tAL- a sc. 
JnEcrn-Htlonal Trades InsatuEf. 14l-*£ w 
IQUi. (Maia 



LEARN WiLtuhuiukim:. Material Jnatruc- 
Itnna Ear .start und wpglcAalc- SlIDPJy taWi- 
Jog. all 11.Q0-. HefuDd not ^atLsiacEury, 
SatMTVurt's 1~3I Olnc-. JH-t LtheIjs, TJ-q 



SLIDE Rule Uuem. Q-jJL ifuea-3-Jne^ Deci- 
mal point qyiekt?. accurately locn-tcd by 
Biinple iluw nactbocL Iiiatructiou buuklut 
00c. Knpcda OregorF h Bill 3. B*wyer, 

CbleagOL 

BH-ATNB7 Bim r «n up with auDer- 
MujnOry! WrLte D P P, Inlv Ctimjiany, Hna( 
1123. C hicag o, _ _____ 

ti. k. imvr-rnmcnt. "ictus! cijmincn^c *lD"a- 
$175 muELLll. MeEL-wumcn. Prup.jn: ekjU* 
nt homo E cr ueaL cxamlnatlona. Full pnr- 

UrutarH — lost of pu j I LKjr_ r .. free. Write 10- 
fla?. Franklin ins-tltute, Dept. A3, RKhes- 
ter, N. T, 



STEEL □rECLsinen, drEjuLuis , Rieuit de- 
mand. hno saEarles. Rapid, pmetlcal ln- 

-s’ tl|c Liuel. 3D years exp>'ru'nce. Reu.^Dn- 
able. Anderaon. FTUfuBBiottaL EnglEi-cer, 
147 Wrst 42, kmirn llH. Ynrk GiTj. 



PART' Tiiue hack keeping: pays LI u Li 
irpTnuipannencf: ro-ur^r Write FLre- 
sid-u EdaeaiLotia] LuatlLuto. 5oi2 Soutb Ho- 
ma-u. chimga 



LEARN Dancing eullyi Diagram in ed 

ballroom homo course. Mall $1.00, Lud- 
wig's Dancing ScJiodL, 53J Gvary SLieul, 
aau FrancLBeo. California. 



HT5COM1T a ijLniffl ™ physlnjnvi FttlcEJ-cc 
uudfii CbJi-otheoiau ehaiter. 'Write Dr. 
^Bplprrj I>r Land. P|nrlt|B- 



JtihUlENALlLtai SrLUr.iLML-u: SLlUOLl^ 

lesson course W. Beportcr'H nnd pimtog- 
nLnbrrn IdenllflcalLnn. 0;ird:i lliiClUdild- 
Bux f«5. Hammoi Station. Not York. 



NEW Opportunities In air conditioning, 
cEcctrio ref rLuu r-ri Ljq:l □ Eid ilitO bPtlV- 

fendor indudinir meLal work, wnlding L 

pain L.r.L r . Ma:iy Dainud men earn. UD to 

S35-S50 w-rokl.v. Htnrt prcpnrlnjr no*-, Gut 
free Taebi. UtJllllM Engineer! de LOBlLtUtB, 
1311 Heldcn. DCPI- n$. Chlcagn, 



LOCKLSM1TH Guuimo. LulL >iik l:l K , key 
mil n . etc. $1.00 prepaid. Lock-smLth. 
Canadian. 'l L «taa . 



LHAbtN Practical thco print reading 
qulokly at home, spare eUil-o. EFLilneoilnB 
Service, Mos 37. Hlltido. Wichita. Kans. 



ENJOV Perfutt licalEli, bi'c&inn prnlej- 
sHmal ceullLbriBl. Free health boon. 
WrlU-! Knnif, 3154MG North i3nd Street. 

MJ'lwaiLkw. Wli ;> 

AUDIT I NQ Lwaons bFC-F-A, Simple. 
liiegtJen.ilVtf. Infurmlbun free. Public 
Accounting -SchooL, Box 15 34. M^mpbtB, 

TciLEmsge. 

COMPLETE Cdurue In iDuiidry w-ork and 
pattern, making: Ten sections: Five blue 

B ripu ol cupalaa, 14.75. Jcrt Technical 
ervlOe. IUhX ID4, Fflfrta;*. GrOve, Qr< !. 

U. li tftiverhthenr Julm el-uw" lipeia. MeW 
stnrty cwir^e. Nn nns.t li ntta pn government 
'myr^ll Fre« Jnfnrmattnn . Civil Prrfpara^ 
torr Servic e . J7-D3-A N. L aBalle. Chic*kP. 

LEARN TelosTa-phy l Splendid pppordi- 
iillLey huW prevail. All nxpennq ]qw, Cat- 
alog free. Dbdge'a LifoiLlibtt, Hiatt Avl-_, 

VaJbernlML Indiana. 

HOME Studv for degree. FsvcIicdoRy. 
MeLaplLV.'lLii, PbHuaOpliy, Ditile. Free :i-- 
forniatlon. CoLleso of Unlvcraal Truth. 

gfcB E a.i1: J atlLsah. ChlrAga . 

" CLINICAL Daboraw-i]/ tethhi^ taujflst In 
Four own heme. Practice outfit Eugnhrd. 
BulleLin free. IiElPeriaJ Tetbnkr^l IisaLL- 

ti-ll n. Bny KJ H harL, ImDana. 

1.EAH74 Bipr nav trades in ■ few wiH'ka. 
Decor urine, nanrihaneing. graining, mar- 
bling, algn and uLLLnrlal paliLtijig. Cata- 
L W Cr-or GlUcagia PaLcUJng gchcol. 1 03 
wal Late Street, taicua 



EECEt-El' In^cstl-gatlqn Biperlnnco UP- 
Qdegaaary- DelectUe pardcuJArs free. 
George Wagner M-sn^n Bioadwav. N. V, 



PLATE. STORIES, MANUSCRIPTS 



HEW Wflteia needed. Free teat ah *we 
touf abtlllj- Wn-ahp^ what to write, help 
you aelt. Flrat leaBon ue^l Tree vtih re- 
port on test. Ruah postcard No obllga- 

llnru CnEnfUrt WrL&eFji aErvl-Ce-, Di:pL. TIQ. 
SC. Loulfl. MO 



J^TORIE9. Novetfl. peemB waoted for 
Publication. e-ngcr markets Author 

wLlI halp vuu ivll. itaiju/unuL 1 ; nuirkeEred, 

rfvtsrd. trued. Ghnstooher Carr. 3434 A 
ClifiLu-jt. FhLEadelphLa. PnuhA. 



CARTOONING. COMMERCIAL ART, 
SHOWCARD WHITING, SIGH PAINTING 



ILLUSTRATED Method ELtiW uiukea 

dni’Tln-n' nn-ny. An-.uu:ngly HLna|i||hri1 Msiet 
ijn'ittiLiil ItiethUd. pfrtidlMi! tu CnEirrive. Big 
carnlmn;. Gumulcto method si. or send 3c 
Btaiuu for eye-opeulug tiartlcular.i. Laon 
iC.f Artuit>. Max 203. Lw Angelos. 

Qiur. 



CARTOONISTS Mike big mnne^, JthC 
out. Crno iHok. ins ide Information, and 

luuELi'i'-jnaldEia Laiin <ni CAxtonnJng. Also 
nipiaFn*: hpw to iTraw own lc BtflDS, 1!dJ- 
loilal -cartotiiiB. posiler and tnaguzlTie car- 
tppqa, Lnam Jiaw to qualify for big pgf 
Joti. -SenL tree. Bend no money Nu utih- 
ea.tiuEin. tiush name an pus L card. With 
name of count?. Act quickly. Supply fret 1 
book* limited - frartramUts 1 Exchange. 

Dept. C-M PL^a^am EILIL. Ohio. 

AMATEUR Cartoonists. «arn nieney 
cvi.Mimgs, Capykng i^rtuonx for advrrEliers. 

Ad-ScrvlM- Argyle. WlBccml n. 

FEN And |nfc draTLngiv Let UB draw 
your udvCfUBing and oataJejiue lU-iutm- 
lions. from ohutefl. cuidcs or cWcctu Brat 
walk and fair priced. Ileruldlc HiudlL-.i. 
[Di4P Qakduly Ayenuc. Chicago. III. 

ADTERT1SING AGENCIES. LETTER 
WRITEBSl FOB ADVERTISERS 

SALIHS LeLtcra. Dnect-rnaJI odverllslng 
a oil LuomotUm. HuUler, Third HaUwiaS 

IHUlWln-g, Day l nri, Ohio-. - 

MAIL-ORDER Or agenl ad reach I hid 
E.-OFKUXIG fnonJHea through nut IfnLted 
Slitta 514.00 Loch. NeTADancr. magaNne. 
inaJljng-ljst. rate-bauk. free. ChiriLira Ad- 
vurtDLnf Agency. 3H-FM West jactaon, 

CliiLanO 

LFAHN Advertlslns u-t home. Efcy orsic- 
tlcnl plan. No Text bniks-. CcuuhidJI ACbOOl 
education BuftidcnlU tntw^sting baokict 
and rL-qalreioentB free. Faee-DavD School 
tif AdvertLSlng. 13 P5 Mich-lgun AVermu, 
DgpL 34ac, C hlfttjtq, 

FREE — Ni'wi AdvMJiLnerr Rale Guide. fl4 
Hagen. loeludea evervchlng. riten. 

E. H. Broiq AdvcrLimrg Agency, Mer- 

ehand ljr^l Jftirt. Chicago. 

ADVERTISING Placed mi m agamic* , 
neFtpaperB U.S.A.. Danuda. La weal rale;? 
Ftfpe flervlee. 54-REgc culalog irer. Bttcr 
Advertising Agency. a-SHS W. ITadDou, 

L-bJcagu. Eh LatiUh hed 2^ ream. ( 

ADVERTISE: 54 Word*. 1*9 aeWitiapera 
K rid, free. Advertising Bureau. 

451 ivC Cocta«e Grove, ChLcaga. 
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POPULAR MECHANICS 






RfblNESg SKRYiEE 



WE Wt35 :nupruyebl you ih New York City. 
Advertising. buying, Belting, boALnuss, Ju- 
rulJ, ulibu'-j.iiL. S-trtully ruimdeLihal. CDIti- 
jifurdaL BcryJce Agency. J4G FiLlh five., 

flew York. 

UaE Our effig* lls yuui lifflL-e lor receiv- 
ing. refarwardLaff Irttrrs. Hawkins Ma LI 
Service, 9M-OF Fourteenth, Wswhingto^. 
D. C. 



ttpe waiters, duplicators , 

OFFICE DEVICES 



ROTARY Dupheatara 4D.95. Stencils 
S] no eUK^n. FroEcEstcmat Product*, fil*. 

C|BrinBgtj _ 

3NUJ-LRAHK tLi 1:7.1 n<is.s nr>w j, Emc11p- 

l 1 mci! j' Rotary a Lentil PiJialar reprints 
thoufijindE everything you typewrite. ha nd- 
wrtle, dmv/ dr Ertce. Calais. S-lIklS to 
S4t. Terms. IUlla Hated literature tree to 

bujjpKU ai □Tfl/psj.lpnal Enen Pittsburgh 

Tynewrlter SubdLv, Department K-2. FLtLs- 

biirtrh. F-rnpii 

TYPEWRETERy . ftddrr. ml mn-nKraph , 
muEUaraDh. addresnograuti. Send lor free 

Lais uJ tnu.cb.Enna '.h a I w:Jl h*lp ynn jlL 
half price. PruJtt. 23 Pruitt Bldg.. Chl- 



K l: II IE K IE BTAMPa AND OFFICE 
SUPPLIES 



3 LINES 25c: Indexed JOc: pads Ute. 

Advance, rewauke e, Wis. 

"SUPERIOR. Cu^liAOAd indexed. TWO 
Un.es Sic; thiM 35c. Signatures SI. SB. 
£ Llcpelj Bit Bradley Peu rla , LlLtno ia _ 
KKO’B Handle-. cunhinnud. 2 II nea 35b! 
5 — We. Stamp WWfca. Centerrart. W. T, 
a Links Sue. 3 Lint® 3 &c, Stamp Work*. 
Auburn. N-br 



PRINTING OUTFITS AND SUPPLIES 



L[tfOFVt>IN&--Wby tli« Wltn Loose 
U'lfr**? TeEl need* or aubbtll eo©y to 
iVojct, 3nc Twelfth Street. Oakland! Cal. 
BARGAINS, PiT-isca, typ*. List 3c. Ui- 

change, D-15, 1 35 Cook. _ Meriden. com. 

HAND And power pieces, cutters, type. 
cheap Camp.ffltc hp.rpmlTl C-a-t^loa 1 Scpd 
fltarpp. BraaB batc, 3314-F naroti, Chicago. 

PRESSED. I Vvu. a Irani I ua. LLiL tree. 
Catalog ten cents. Model Press Co.. York, 
IVmna. 

PRINT Yduf owe card*. stationary. cLf- 
tlrtuLar.";, advertl-sln^ f^p-v* napne?. Stm- 
plu Tales furnlsHed. Print far ethera. nice 
lrtpfU J u ninr tmtflt tft.'Sb. scnLor mitflta 
S16.D3. Details True. Eebuy, Ine., T-1I, 

Mrrldnn Qnnn 

PRINT At hflin*, inc will brLnn a flnm- 
vdctc catalog oE urussus. tvue add sabnll-ui. 
P. Pelflrx * dqznpany. Ij CYlumbtR 3t, a 

«eff*rfe. N J. 

PAROAlNs — Presses, true, sunnlles. 
Sebd uLpi:ip. I5p 9 HamPr-d. Uii^ntnnirr. 

Mas;;. 

C&ED Ptwih. type, subolie*. LLsb Se. 
Turnbaugh aervlw, LuysvLLIe. Punna. 



PRINTING. MtLTtGrAFiriNG, MDLEO- 
GlUmtNtlp GITHMED LAPELS 



DOLLAR PrLnUnjf barfnLdt; 3fl0 IcttCT- 

hcadsi cr 3C0 ELOtebi;ads: alafeeibetib; blll- 
h^idi; busLm'jy; caids: enveicrpcs 

Postpaid. PuluoOir ErLt^cpcbuK, Huatiilc- 

dnn, FWrp,D*. 

rkEE iJnrchiire ‘■'What T.lakr^ a I^-ttf'r 
rull?" Cables. Norton. Kana aa. ' ' 

300 BOND Lctreibeads B-jxll, SI 2b. 
250 t:n.h-H]acie.s d J i. 1 ] on PratnaJtf Hciiunr 
PTllltlSLfr CO., -i0H"2 N. IDlIl Sl, Brnnlug. 
bum. An. 

IflO UETTTERHEAM And 100 eii- 

YelOfMS Si.DO bUETtpiild; H.iMLniiTmill $t.2S, 
ttfijnq-vj]]? PrlntiAB, 51KT West nciciuvelt, 

Plijlnd-nlpliju 

PICTURE Lubeln lluadn-d -iteKlgris Eflc 
j-eEundabEe AFTau'prJnl.. PMB41, Water * 
bdlT, Qpxjnrchjgijt 

looo ENVeLOPhh I-Ib^rlv—All 

PTlbtlUff— L70S N. 7Eh SI., PiLLladelpliSQ, 
Pennn 

DOCG $X9 CIRCULAR^. 37^0 Riders, 
bock Lets, canela. aLaUonej-j;— alL prluLlnR 
Lnwuni Tancra, Sample OMd print. Hflr- 

Flfipn&urg. Va. 

HAMMERMILL LetterlVcadu-, rjjvcLbpc9. 
all erriOH, 32 j|yL es type, p paTtLealars. 
woodruffs' 3 IT- A Lr ^-Lj. OulmJi. Mjnn, 
350“ LETTER BEADS, EuveL^pea. utute. 
bLcnls and raisin. JYfi3, WlS50tL. FO BOS 
959, AJlbeFuGii. Iddkana. 



HAPVEY Lab^b, Herpa. Ohio. Better 
latieL VBlues. InteresUiig Bamplaa free. 
ENVELOPE3 Printed, 500 tiLgtijrade No. 

SB. Humid, Seymnur . l awn.. 

INEXPENSIVE ftsS PrlnlttciK pCttu. Dc- 
talU free. Woyelty Shop, Du 1 ! i is '■■I lie. _La. 

BETTER Print mg. buslLies&-&i otessiobal 
atntlanery. Labels, stackers. Dabba, WlI- 
UanuburH, Kaiu;aA 

THOUSAND Bjiiiieii cnrdi. It.ffl), Sujid 
Ear Biunptoe. Eaton Preaa, I2tl Main, 

Gardner, RaiLsos, 

PbttN'1 An/tbinK r-raiiona bLi?. Purely U I =ar* 
Tree. Hamilton. Ffbbb. 4341 P. Meade, Chi- 

L-asra 

300 LETniHME-;ACK5. =00 Cnwiopt^ bd^h 

printed $-l.@3. 2. UC'3 GjlD L'jrculur^ SII.Da. 

TorntiaijBh PreM-. LwsvJllo. Fcnna . 

lisl'.H POUR Llue gummed stsetGrs, 
25c. red border, Sflc. MariL: PrlnLery, S;ik- 
laaw. Mich. 



QU All TTY Printing— nnanroaMed. Low 
prices HampLos free. Ppnif Prm. X-itb- 
J uu . Call. 

PATENT ATTORNEYS 



INVEETTQRS: Take flrs-L step wswaM 

prnLeclinK' yaijr Imeu linn— w I l-.bau t 
natl*n. Write lor Erce "Record uf Inven- 
IL«oc rr form tor estabilshlng date dE invon- 
tieu. We ubn send, free— ill page baalc, 
" Patent Quid® lor the Inventor" — telling 
Impac'-ancc- ni prompt aclLan, ranlidr'ntlnl 

•sea ri]h service: ho w to sell and ruafkel 
mention?; details of con-ycnlcnt pa^rrient 
plan. Cujid lOr Ircu- "PuUniL Guldu' And 
' "Record at Insertion"" Form, today. Glar- 
K33L« A. O'Brsrn, H.n-irlatcrud Paten! AitOfr- 
ne?, 113 LB Ada ma Building, Wasdlngton, 

P- O 

YOUR Parent Kcqurert— Freer, DrcLLml- 
liarv aeareli to patent irtant. your Inven- 
tion has my prnmpt, LndlvlduaJ ftttVUCHm 
sod atudv. Strict aetreoy — bioduratc Eeee 

— IS yrjLrs’ rjcpprlcnqr — rpR^steTVd D*t*Tlt 

attorney Bend today for Legal form "EvU 
dc-ncc Hi-f inyrntl<m." Merlin M. Evana. 
7IB-F9Ui Ht N. W.. Wu shmirfam. D. 11 

INVRNiOhs— writ* immediately lor 
t™ Tree booia-, "Patent Protrctlan - and 
J -Sp3U^i jipv t^v^ntion." Explain many Ln- 
Ceiee-tlbg- oolniu to in venters. "Evidence 
□£ in-y^ntiqn'' Earn enclosed. RcasanHblo 
feta. Forty- three ynars' rM-pprlcnce. AVDld 
rSslL at delay. Address Yirtar J. Eviiai A 
Cn,, Registered latent Attorneys. 4J1-J 

Victor Bulldiug, wmairtfttab, D C, 

MJE7TZLER, Henry J. E. , OaVcrmiirnL- 
Rngistrrrd Patent Agent. 11 Wcat 42ntE, 

New Yart- 

" 335. CM) ATTORNEY 7 ^ Fee lb SObLe cist i. 
Per? j>artku.L*rs airmailed. Robert Beet, 
IMS E arri fll&r Buj ldlng, Wus5i::sgron. [j. tj. 

LYNWOOD D. Jmciu, P,exl»terud Patent 
Attorney. I2&1 Natiaua] Presa Buildibs, 
WAslLingLoh. D. L". tl r .tabiiAhnd 1.JJ3, 
Prompt. eJ1clrn r r servlne^. rcp^onaMe r at^. 

l. f. Randolph, ana-ia victor bic uTT 
U'nfLiInflEOKL. D. C. Low CO sl. Rank and 

i n ! ncma I :n n frftf 

INVENTORS— BpTntr fUjclnslnff yoor In- 
vention td anyone send for ferui "Evidcncr 
dE CbncupLian ' ; “flehuduJe Government 
and Attorneya' Fcea” and Ln*Lrut[iaEu. 
Sene frue. Lancaiter. Allwme ^ Rommel. 
id Hr.wrn Building. WafihLcintQli. □. Cl 
■TNVJINTOH^S Guide" tree: luU LnEa-T- 
matLOO about EarcuUbg. AullJna Jnventians. 
Prark W, Ludnimfinn. NDASttU Street, 

Ncr York. 

iNVDpnoHs— send lor Erse bcoklet 
"FaicOi-Senee." Iriforbiailnn bued nn 01 
yvair; cnoerienev. E-accy a Lace?. Debt. 
5A. 635 F St.. WaalUagtDb. D □. 

PATENTS. Booklet free. Big hut retcr- 
enuus. El^sl rKull^, Prompt ne^^ nj^ur^d, 
WatfiucQ E. CoLemab. Fatent Lawver. 321 
NJmh SC., Wishinplnn SJ C. 



FOR INVESTORS 



MANY In Ten tons will bu JtiLsruaLud ip 
put scrvpte, JnformaCddn on aubleat of ob- 
lainLbJr a UAt^tiC Olid aiaiLctlttif an inven- 
tion supplied ^Lthmtt charge. Write ita 
be rib ti ally. MuMurruv. it Rvrnmr. -ircis- 
tqrc-d Pa.t<!nt Attorpcra. t,i4-Y Bar ulster 
Bulldinu-. WaKiLiznrtna. D. G, 

INVENTORY— Mi-cbantcsj mak« your 
own iiiM-al :nnld!i and CMtingS. MarveldUS 
new Jrifthixl. No extra ^aLpinem mirdrd 
ilipiirir-nce upnec-osaarv Comiilete lu- 
s Lx iil Lldiu {■- dll' ParljraEarn Erne, ninnp. 
Bd-\ W\b. OlendfttG . Csl ; [. 

HOW And where to obiaLn capital. Par- 
Dc:p]ars Cr4!P, £tar fU^rvLce, wapafeocieta. 

oni*. . _ . ____ 

BFr.u cnventenfis.; patented. unpatintieL 
DrL’V.i]. 3-5 E NorLh Ninth, Cnlurnb;!^. Ohl-0. 



VICTOR J, Cvnns it Company. 412- J 
Ytulnr Buildinij. WiLstiiiijrtcii. D C — one 
Of WCI Id's iJJftusC flnau Of Rf L-Ja[^ru-J Fair 
ent ALLarneyK ¥ji tahllSbed l®Pfl — -will ^CTid 
you fret — US pstidii o£ lat;^ Ear Jb cento™. 
T 'Mb plaqply written bockl tell YOU how HI 
aODLV for liatenL — vlvu six basin meithod-t rat 
netting yaur ImFcniiou. F.ees jeanonabLi?:. 
terbu arrftnacd. Delay may be emlly; 

WJJI>; ludaV. 

WISH Tg acqtnre sniEieat Ln new ibven- 
iLObd. Far hi^anuial iL^LStanCL 1, to have 
thorn uacEnlcd. Stamp agprudat^d y. 
WarsSi am, Dpi: lihE . WRg ningtMI. D. C. 

SELL Yeur product direct I tNHb&l«t* 
promotlH&b Service. Su-I3d dclaLta E-C.LtT.lEJ 

13Q Third Nati onal. Dayt*n. Ohio. 

W k pi rd buyers for paten W, unpAtcnt- 
ud lnveiiLl«4e pract^cul way Enfflneertna 
SejyiCE. B ox 37, BHIalde, wicliltii, Kypnn^. 

FREE Folder ab '^SulliPi; ITnpaLrmUicI 
Inveptipna ■ MeULor. Dept. 66-F. 11 West 

12nd, Hew Y-ftrfr. 

PATENT, TradcmaiX, capyrl^ht FC- 
SEarch aervioe. CotupLete mtv ic* far in- 
vcnHw^, Hcasaniibi^ (ncs, Pr-Gllmlnary 

LblOtibfiLiOiL ltmt. Inl'Ebtara* £ii!TV3cn Ua- 

nu. Chandler Building. WiLainnrtoii, 
D C. 

EN VENTOR'S Uni-vei3a| EcJucalar; cgn- 
tajn? poo mechanical movcmcnla: 5D 
auLUdl aiatiqiLu; IniLrur Ljn:i an pr^niirmij 
and sethng patents and selecting an attar* 
UtV. -ulc. Slimrujli new Sdna.K Prlce3lpmt- 
paLd in U.B.A Address Albert E. DJetErich, 
5I1tB CalQradO BtdT-, Washington. U. C. 

CONTACT 25 Haycml Ygl|t Lir.Triimn 
drawn, 23 print-s npd jnspuEicturers. S5 
U B. DrafDPg □□., 91 WnB Rtr^et. Npw 

Vert. ^ 

UaVk Ynu n ^nupd. practical Lnycntlob 
EOj sale. Ud tabled at Unpatqntnd^ If 30. 
write churtcrtd ipstttute oJ American In- 

ventoja. Dent. I-A. Wa Khlnglan. D_C ; 

WE Locate buyers merHorLoas pnltjaicd, 
UlibatetLte'd Jm'tnLEna; ]f wl El BeLL. fCuLy 
InimedLateLv. DescrLplLve buoU-ei,, rc£cr* 
cn du, (r cp, invenUan Rctwiter. 5A-il2aft 

gauth FfiJl-n^Ld ClhiraciiL 

I BELL Patents. EstabLUhed In 1909, 
Chat]™ A. Scott. naPM Gsi-rson A\e H 

RpghjCjtFr, N, Y. 

Ca£H Fai pracucal ideas and luventSona!* 
Mr Ball. AB H-m F1 m U il:lL Chlnasn 
2NVENTOri5: Front by yout LnTGntlrra- 
A uradicaL talk to inventors t>y an ex- 
perienced manufacturer. Our GR gage 
biijitlut "MLnd vs. blatter" 1 maUcti UDOb 
rccclot of ‘23c. Rex EnejneerEtig Co . Hn- 
elbnall. Ohm, Dept. d. 

INVENTIONS WANTED 

INVENTION Wanted— All lytkti— Hny- 
alty baiH. Par^iLt PriKmatton BpecLalEsts, 
tflSc Rrpjidwar. n g vt Yotk. 

inventions' Wanted By ustabltshE^I 
b^is-lnefis eobjeeriis with saiiLiitLrr. and E1- 
nancEK for making and aelllng Vhitt ldea.i. 
Send complex: details with first letter. 
J. E. MsddrelL BualtLUKK DcvuJcigmcnt. 

SJAdlann, Wis- 

INVENTORY' Hvw you good patent” 
able ideas? Wrtia DupL. 72-9. h?v ig 

Station JI M," New YprK. ^ 

wanted yr-ritorioua patented'" unpaid 
ented InvcnUOini. Bonk^t, rrtE-rr-ncrs. 
Irsn. Invention. Reporter. 5B11Z38 South 

Falrd-eld. ClaSean.^. 

SMALL Envimtqgn.^ yrii'ptBd by manula&- 
turetS. I'll iL&lp you jeII you,r jnvE-ntLon- 
Write for Hog circular. StanlE^ Hull, 
7ia9-K fine I Id ATrnu^, Clevotftnd. Ohio 
CASH y nr indentions, oatepted or im- 
nateiitfrd. Mr. BaLL. A -n;z Fluent um- 

Mjc-b. _ 

BIMFLE. PriieLaaal invc-ntignA wanted by 
raanpfactyn-ni, painted OT UELpaUnted. 
For information write Dhartflrrd Institute 
dE Amrrlcan Envrptoia. DepL. 4-D. Wash- 
Install. D. C. 



Patents for sale 



WALKING AttacLinLrnl Inr roUcr HkatTS. 
fls-rfal. navel, cheap. Baiea appeal. Bakt 
anar aeeet>tcd. Patcai 2.V0H.3B3. Draffer 

748. Jenklna. K y. _ ^ 

NEW inwriar^ floor scraper. Roller 
HlUtpiycd. Easily ufprruLrd by band- The 
only one on the market. Dora g-rrfHicl 

warfc Patent prndipg. it Intereited ad- 
dress David aarnGa-u, F.Q. Bn* 005 Mirt- 

dJ^tffwn, Cann, 

REMOVABLE Htngc bracket- Many 
uses-. Dee C. Ley, 15 W. OLtl* SI., JtLdtan- 

ipoJJs- Ind. 

PATENT 2,23!,£2fJ GirculaDita fap 
Make ouirlaht offer. Allred OoldenberE, 
SS( West ific 4t«0L New York. 
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MANUFACTl'HINC 

EHES. StJunpinps. models. product -m- 
ftLft-eeJ-Lcif-. Hfl.ftHt.rDui Manufacturing Cucn- 
(wmv. Kansas Cat?. MLetouis 
COMTH^CT MnnqfBrturrr has facilJtsS 
available for Qid.tfiarbCiUrJ.nE light mer- 
chandise and metal stamplnga. H. J. Otto 
MamgfaLiuriris; Cu-. E^M Hijlje . Inn _ __ 
JN VkN' 3'IOMB Manufactured bv hti ri - 
□eNeDCed cotaoanv. In am- uuantily ill law 
cost, Metal sracmEtlcG. novelties. atamo- 

IfctiEH. dLuu, flud tnOdrli. Free ciLLm.ii.Lex. 
On v beak let “Mind v* Mutter" sent noon 
fCCOLPl Hj J 25e. nex EnttLikaerlnn Ca.. CLn ■ 
gBMfe Ohio. Pent C, 

MANUFACTURING, Any rmUrrlaL. any 
vuuaUtv.. Inventions developed. Uilbiirn, 
Burlinglnn Kentucky 

MODELS A N D MODEL SUPPLIES 

NEW, bigger better calalng 441 engine*;, 
castings, Buppllea 25c. Refunded. 5law- 
urdoo, A -flfl L 7 MihrL t i Ashla nd , Chj c.fl.gQ 
BUILD MJnJatLirt molars, iitimplefa 
drawings; InttrutLIoui, 3 ul. wtlght, 55ul 

Mm C mu Ohl-P aso 

±iH]P Mixtrln --RaiiiHiff. itrnm. warphlpx. 
catved huLL kiln, TuTueprtntu, ft l LLilic- . FilsI 
detliTTy tin page ealnlog 2'ic.. Boucher. 
E.:ir. 1Q05, 3& E. la 3L , Nu* Ycirk Oily. 



CARVED Hull ihLa matte I tits Ship- 
end vae-ht- auodet flttLnar; model ?eetiL 
^a|U, I]1a#tT*ted catalog £Ur. A J. Fish- 
er. IH02-M Erevan Avu.. Ittval Oak. Mich. 



MINIATURE fltra-m lnratr.atives, nr vf 
catalog Hating aEl minders' needs E5e. 
LJL-tlr* Emhnr'x WLLmLnn-tan California. 



THOUSANDS Shin lUtinga. hundred* 
kEiA, caLalag 3 lie:. PaSk'n ; i" : i Srvi'nLh Avt, 

ffnw York. N T 

MO^HX J a---PrfljcLlrjil models put dxtt 
vaur idea*. w- develop uilxJvIh Ttoqi the 
lu ncrfrtt wgrklmr devhm. Your 
Idea mlfhl have Iaiku conirocrcjal value. 

Eervtcrsi confidential. bank rH Vri'iirr-A. 
Registered ttaduat* engineers m volt 
. st-rYlcr. -Send 25e fai our rl3 imgr booklet 
"Mind vi. Matter/' I tes Englnee-rlPE Co., 
Cincinnati, Ohio. Debt, H 



HOME CKAFTSHfN 



GET Free iua( here ran LutniclLan oam- 
DhfEta. prices of leatherd. Looli. -proJc^LC 
nipiify Brjiiatlful KlftS. Leath- 
er BRiutfkfl Sc Wilder C-ajutativ. 1036 

Crabby, Dl v pL. &F, ChjcELtfD, lLLLncjM 

-:d 1-AWN QjJi;JtSDeo.L pailCMia 35k. OLLlei 
paites-?^; s* rJ - jd ri man: DatetL (tin. Darcti 
bOV. bll-ate. bull t-errler, Meijoid etItI , 
UciLnan bar. dwurf. EH'niniltl. H flwet JtltL. 
Ife each: 3 [ot S5C. 2i nnv-nlif patinmn 
iDt. All G2 loLL : iimc patterns ?i no posi- 
P*irt. Strother. Boi: 3S3-DS, Be-Ijm^iuu, 
west Vlrn-InlJi 



LEAP] IEkCRAFTB MJ- 1 H-- ^cprl 5 c for 
hliti^tr^ted cntaluB showing itiauv dul^nx 
IbiL U't: E-mbmK 4 tij li^iitber njpJcet-B. YOU 
iisseaiQLe. L^atliet Prcjcti On , Udx Opi, 

DeLicilI. Mlcb.LpinE> 



.L&iATHKHmtMTHMEN- gend COe for 
pew tiandbook : Lilli miaLuifliE uf Lack and 
Hupnhcjs. ]£ A. Bwpc-t CJmEipnn-v . Tnc„. 
Lcniher-rraft Dlvlalim d A-4S, HH SluLu 
atrHl. Blnc-llainLan. N. Y, 



PATTERNS Lawn ornamcjiLh. j^lSLldu- 
■uINl';, plyraod novel Lie*. Uf-nnl ’raiuLri-rs 
nnd other fhEpnUus. New lUuairnLex 

5M1 art l nl.'?. Wa-Mrt ^h^p. Ashbum. Oa. 



GREFK TrmpLr. bird feeder. VautsF. 
FjL-.y. nans 40 cento. ELbj, Pilt^burEb., 
Fert itfl. 

VENETIAN Birnds. fpddELm. machlmerv. 
WhdEcsel-^ tattlOk HR. "MahufaciurlnR 
DDoklnt" SI on "Rehcrtn," Box 350. 
OEQwrfiville. Wow York. 

THE EfvW ES^bel Saw FLEet pioducE* 
-<nw$ that hftvr no mti-P-l . Bend for full in- 
rprdkatlou. A. P. EhrbcL 330 S. 2nd St,. 

?.sil wjii;l£-r- WU 

WATCHES, JE VVELItl, OLD T.OLB, ETC. 

E CJLOYA , Gruen, Hatnlllen, Klein, Wnh 
UiaTii wrist anfl pocket wstohes Tor Ladlea 
and cr-rr-L’: FdaLli v-rly lowest Thplrsalf 

prices. 104 E *Lvle* now available. Writt 
for frer moprr puikinE wh^lc?atr 0*tp.- 
Iwnit. Norm*ri Posen. Whorcsi-le Jeweler, 
Drpt TP M . MI gapRom E?Lr^tt. Phllfldcl- 
□liln Fran* 

SEMIPRECIOUS Slopes, IlOW t At cut 
thpm tingle ?] Pfl, lntiunn^yon fitump. 
lloanc.- L'jpidaiy Cllap, MadvrA, Call fOi ilia. 



FINE niamgnds nl Dllt-o(-pa*n pTlMO — 
L-lq.uLdaiinft r Jtuud<.u:ncd laun plcdRea and 
bl^ ensh tniflDi power enable oa Ip offer 
-reUUlUc dimnnnds, prLcr* far lew thQP 
coot, 1 carat ladles diL&mppd i-Jug. 6 aide 
diiunandx (4&.EC1; J .; narat |ju!I C? blue white 
diamond ring. pl&UBum paouAilPif ISO. 54; 
i carat ladi-ra blue -whJtn tlJOfhGJld TlDJ 
I9B.SD; t eatat taan's dlacnnmi cliik 1 M.IX 1 , 
Hupdred^ morn PoauLlJuL diamend pffer- 
ItL^a, Unbelievably Ju*v prlcrs. Ahl-pncd free 
rr-r InxpooUon and ai^ralaal La any bank 
□r ^xpiesx aB^nej. S^lld for free UiL 
Lloyd J. BuLElt, riwIdL'i:'.. Fn^dmljal 
Lnan A* h. 1 I -TO. PiwuftrcftcrB. 133- EC 

Nut II I Clark Street . Chl cagn. 

ASSORTED Srml- [Miliahed a Lanai gcEn 
variirty. fine prr pound !?36 Laltiaui Square 
Building, Oakland CBlUgnila, 

ELGIN, Wiltbua watches ta/HV Muir 
biff mnpey Free watch apd Jewelry cat- 
nEnif. Ply mini Lb Jpwrliy Compans 1 . 

Canal Et.. New York. J 
WATCHMAKERS' Mate Mil*. LOO III. Jew- 
ulry— buiight, apld- -RpaI prlcw fm- a|d BfaJd. 
diamond^. Free calalen Bun Seaal Com- 

panv. Bu-v lift, f:biu-tru 

WATCHES — HabiLtLon, Elum Wulthujn, 
Uii l-pva JLS tow 05 B.7S. Dlftliumd rLpjra At 
l-aweat prkdva. FOxCAl bring* free lilqatrml- 
ud culitoff. Quaker Cltv Jewelrv Company, 
Whi>] t -ulv JKWeOern, HlU WaLnui St.. PlL-la- 
dEJu-hJa., Rpqna Dept. r 



WANT LD3 GalA, xpIvpt, Piallnitm. dlA- 
mDnds. rnCKnirv. etc. Sbin. Siman'x Jew- 
elTV 25J OLd A read n-. ■Cii’-^f’SP-nd OllEO. 



□PALS — CullErLlDrs' narrrln ia.flp. Lapl- 
daTlf*' narceJ* 15. DO. CaLal-ngun irrT Ng,r- 
tnazL Si-ffiLTd Mflhmprnfl. AuetnlJb. 



■GOLD tas Ounce, giilD Old flOltl tOGth. 
ciO'frLLi , jrwclrT. watchee — srecriMe ttyli by 
rrium mall. SaUnJacLiun snarantced. Free 
iPlormaLaun. Dr WelJbCNT'd Qeld ReflP- 
sn-if Co.- l50d^Q llcnnrpi-n Mtnneaoolla. 
MJPH. 

MATTES, FeixhlI wood*, three pound! 

tl.lb pfyitBWJd, Jav Eumu, Aburd-r-fln, 

Wa«ih. 

HTCIHEST FrlOec fur Did euSd. — Mali your 
teetJi. wjiu.hr-.^. Jrtcir?. ICrtI ■ '• Jail ca.ih. 
value mailed dav ahtdinent rrf^tvr^t. F^at- 
iHfactlun puarant-ti'd er articles ehc?rluEly 
T^tiim-rd. iPfOtbLallcm frne. thlnaflo Gold 
ameltlm Campanr. 3D0-P Choiti plain 
BitLtcjinir. Chloaeo. 



FOR THE HOME 



.La. G. HERRICKS EvurlaslluB n»e 
□rTfiirnr tiandkerclllel, bai H,KJ. B 30 BO. 
Hope SL 3 Lnx Anuria. Calif 



NEW SeJiaultunxI nn- leak tHCKllOL talii 
VeJve. V-Umlpatea leekltlu LaileL tantx. 
EfiAlLV ibxlutlfrd RttVf^ water atl-d l^wurw 
■ucrfreL duhklU, 13. W COlflpleir, praLpeid;. 
Folder free. Elbar MopuracrjiLnE 1 Co.. 
SO. Glen* Fall*, N Y. 



FAY When rconlveti. QiXid Red Leaf 
chcwlDft or Htuukiiig. lb lb, ll.flh. Frompt 
shipment, Jlrn Rat. Ralsinn. Tcnnnut? 



ftUllVFAINfi iNtmtUMENTE 



GDaRaNtbed FHicmiv rubnllt traititl* 
an-d ECVCLS; lor rent tn-LLb purchase hPllPPl 
or aAle fenah ur trrm^l. Ord^r now bufare 
nnr« advancjs. w& will id-pair, irudo Ur, 
or buy ycair atd instruments SHIP Pru- 
□a:d Eut rstlmitf and VJSluillun Wrif^ fpr 
E^lst M-6B autL couiplecu Information to 
Warrrp-KTiilffhtCo.. 130 N. 12th ij \. s Philq- 
driuhhi. Prnna. 



WAJfTEP — ib Bctmsimh 

UNUSED Unlied HCata- paniniBr- j;1arr.ps. 

a I flfi-'r uf (aur value. Sttld TIE filtered. 

Prompt- payment. GtaulKird, 3434-H Enas, 

Hew Y ark City. 

WANTED luionnaiiau. cm hr-iillli 
^qiELpmrnt fur thr- linir.c MbFlUf ILCtUTed 
or now and UtidOVvlOPnL aqulpmc-ni will be 
Baibifaclur^-. Wrlfe ROX Sfl3, Wll Equlp- 

metit- Co ._. at - FauL 

CASH For "uied liUercacopra, drAVMLuf 
setx. WnctctiLars. shdr rulOJ?. sel- 

tatEflc attd DiedioaE infliruments, loo-ls. 
fialLxfautlnn guar*nt«d. ElVOan'*, 1M-MH. 

South WelEi. C E lI Lagn. 

HIGHEST TriPex fur ijsed casnrrax. bi- 
oeeijlarn. micros canes, drawl tia tcbi. tooli, 
rLllrx. abut. gun.'L. anv -n-ptJr.nl or arir-ntihr 
inxirum^nt 53atl^(aet1ifri fu*ratit«d- 

QordOB'a, IB3-M! Madiamn. Chlcagn. 

CASH F Of Ahyihtnt- Jitxycp Jemrlry 

Jnbbftci, ]M North Wells. Chi^BO. 

ukhc^Ry CiLih ciaqd premptly. t)i;n- 
tations free. Wholesale Tfrminil, Hor- 
Wctod. MaxBucliuiicLCii- 



mercury fQqictxJWer). nickel, pow- 
lur, Lin. cadmium, inoiybdejaujn, iungnt^n, 
pietaSlie drOMea, risidiu's p-vrehsaed. Wrlie 
lOF lUClaiLDIU. MeLallucgLcii] Frqduet5 
Co., 25 ih and Mnoio 5-tTvCtS. FhSladelplna , 
Fcnna, &tabLliliud L9U^. 



PERSONAL 



YOUR Old family pl-cLurcx uupEed -0T 
mtaiKcd ex td. SI 5i>. Damaged phokM re- 
atom. EeJa Studja 720 Lwley, Koottoid, 
riELndB 



Kootford, 



NekVOLr? conwier frar, worry, hash- 

LuEtiess f Fm#, Mi^.-Cial LnJaTiUiitjan. Jahn 

ftpgtup d. Bcix 3 hs Jrtmwood. _Mlch^ 

W'Jn Frlie moiirvr Booklet — Li Successful 
COllLuxtLruf" hliD'A.n ham-, 1 Uc peQtpfLld. 
Billleun listing ilQfl.MO.fiO prlte® facludcd. 
World Publishers., ^SlS-B Cottage Drove, 

CMOLfftL 

MINDREAD1NO flucrut s uUrr PiOn^Ji 
ifinlcmxr ap^urtunlMeft Complete, easy iti- 
StructEOLia- Sl.Ud. SuliifAcLlDn g-uaranle^d- 
C±tt, Fool: Mart. 1231 CSM. rh-trult. M5ch. 



FERisDNATr MatrhUooks. eamuLes free. 
Planet. Go,. i-L South Mauihheld. CHI- 
CMO-. 



rfluRIAoTB Sufferer*: FLsacol 

bL-oiighL rwult* when cvrrytliLnk cl*c 
fulled. Applied rkti-rzLiLlLy. dtlcft quickly 
cuftVuiLient. 't ry rcgqliir SI bottiC m^hPllS 
tnvoatLnjr * cent! WrLfa: Flxatcl, Dax 2503, 
Glewtand. Gh:o 



RlNb-a Truqblu. [ [ a vjnllm gt ^Lijqx nr 
eauirrlial LilEi'CUoli. write NntJarLal LaL'- 
ttrataria-, £leaj. Franklin gLaUon, Wash- 
ington. D. U. 



EtrRPH [HK Frlrnrtn. nr-nO malt Irom 
Mexico. IOC, flLaunpji. Box 2TO0. Sacra - 
aimEo. C^fJtornLri 



DO Yuu nned ragucy fur ra.r ur gther 
rwcef^Uy? Bank loan at low interest 
mLght hr- prajulblr Rend aSq for Infarma- 
cJon. John L. lucks. 236 Ea;- r „ Avenue, 
Hurhi^far. N. Y 



MISCELLANEOUS 



STKRFDaCDFIC f Three dfai^ns-l^riali 
art phatcKi. ParLiculitm Jur Xtatnp. QcktLty 
House, m. FriGT^burg. Fla. 



I. A Tni.'l'KLTA Curio C a rapid:, 1 ■ Bax 1063, 
Laredo, TeKas: cetiulno hand made Mexi- 
can curios Mall orders sulidLed; iciLsaa- 

able price*? w rite ua. 

‘ BIG klaifW" rbii. Latent rnoncymaklTig 

aiinrn rippartunilLM , catalatcx, lEaiiruKLLLiiH. 

IN ted In. dLreoNuw inc, Ww Bfrr- 
iCr, 11S-M, Fart Rld g*, ILL 
NEW Gun Kills met. Ftgc" olrcuinr, 
Kahlci Fly Oup. Kankg'rrf, Uhncrla.. 

HIGHLY Ijibulnni uJJ mclal m-cat-lQOd 
sll«r lor Lotne or atorc. Duly 45.B5. The 
Norrmac C<imp*ny. Bnii il_ HaUcy, N. J. 

MAH- Drrirr fauxlruixx rbune kIiuwu VDU 
how to make mones. *dstc ot fulltfmo. 
Tcaehex prufaxxtan ;il lOUll Order tcChnlUUO 
— POt PGnUT-flitOhlhR pehrmra. Frau -de- 
iail=. NeLMih CoiiLDttnv. 500- Sherman. 

DopL, ttlft-H, Cfhicagq. 

WIN Prise c-uuLenth— 34 page bOOfc t^S 
how 15c. Ideal bctvJct, fl-PG fl Faik 

Rldgr, 111. 

□GOD Eyesight without jtImstj: m- 

dragx. Fyos-Lralci iiulr’klj relieved. Det-nllS 

free. A. JftcobBon, gpnala, Mliin. 

BURIFD Trc**qru t New GuLdak RadlO- 
irppe Ed utiey Hack guarantofd tooato buU^d 
gnld, filler. Fatiinti'd McjhI effertift lin-r 
derafruitnd metal d^eotor ovrr devH<n>ed. 
WrRe TFDrld'B laXie^t hUimlfactUNir free 
lDteTfBtLnff information, i^tomp appre- 
elated J. DrpE. F, Ttiu Gilldak CD.. 1031 
Sou th g rr mt^-PF. Angrlex, Cahruin l a . 

COFFEE. Reiter IlnVar. EJhtabrE'. R«- 
tpc, Ilk. Wil-Lj . A-454Q Bartlett, MliWD- 11 - 
tee. 

a i'AH.1' PrulUabtr lattOOliLg nOd r-erPOV- 
ihg liUiilcie«. Fy^' InatrucTlor^ Wrttt 
Tatuoo. aM Stale. ChlcAgfl. 

CHJOR- Mlneial*. YalLUlhle COUfrCttDTl, 

CLrcuLflr free. South^rfllt Uem Cnanpany, 

Fnrmmaten, Nrm Mrxieq. 

COATS Of Arms* and crexta, correctly 
□ainird in colors or blade and white. Irnm 
M OTA loin dnirrrlpll on tfr fuTOiShed CCWT^ 
lift Off and lip. tilgheat wnMtn worK. Her- 
aldic BtirdtPi. 19tlF Oakdale Avenue. Chl- 
MH. III. 

TATMCOENQ, EhuciAViPk OULdta. IlEUB- 
IralGd IL&C free. Percy Wnfcerji. Anniflinil, 
Ala. 



POPULAR MECHANICS 
























SHOPMEN . . . FOREMEN 
— Treitn— - — 

For the Job Ahead 

Tat* advantage- of the great reed for 0ir|x?rvlag« h fore- 
men. 0f farrm-cn. HEiunf;riTi|jrvidrmL.i. This nrifd wEU in- 
■rrc.-L^c Ijnt.iuh: dE the Dcfrcuc I’ToREum and the hu situ ? e 

tHXHti. Add to your pt i*^i-ac ability tn* fcnowledirc wMch 
u-tLI prepare- you. few thrsc better joba. You t:m cLo it 
quiefcly. in your spare time at home, at moderate cost, 
f^bilfh Afoiurri Fnrrman^hip tmininff 13 candr lift'd , int-cr* 
cailnia. ptaeiicuL— #hat you fLuidy you e-,in uremia 

fhi^ jnh tpvnpmrw. ILvt.ti built by Fspcrientn'il farto-ry men. 
und in taught &j r fHKrieuad jiUopniL'n. Write for our free 
>th pnjrf- tacrakJet, “M«Icnv Fair in any hip." Il tcLIn- -nE the 
oiisxiTtiiiiiLira ;l> id sivea full details of oar training. H‘a 
FREE, MiiiL tJuia nd or write today, 

LASALLE EXTENSION UNIVERSITY 

A Correspondence Institution 

Dept. 3S4-MF, CHICAGO 



Be a D R Af ISM A N- Desig tier 



Prepare for Essential work — get into Big Fay mech- 
anized Industry through Drafting and Design* There 
b a pressing need for well trained Draftsmen to meet 
Industrial find Defense demand. Get Practical Work 
Training from an Engineer at your home — until you 
aro competent* experienced and holding a good pay 
ponitinti. Drawing Tools and Table furnished FREE 
with training at reasonable cost and terms, Write 
today for full details. State your age. 

Engineer Dobe, Div* C 337 , Liberty ville. III. 



New York E,uU 5$£ 
Electrical 

Ask far free illustrated £a 1 iAa 1 

baekut cwiiwi. 

44 Weal 17 ih St., N. Y. C, 



STUDY 



ACCOUNTING 



AT 

HOME 



Earn a Aq;rcL- at Hcmc from ■ Clurtand Educational 

t-m-pFaycra, Dvmand DtKW M*n Far Key PaiLtlan* 

4 frttrn Cdypwn, In A,r<--aunlir-4.. FI ii-iiir-Hi Th': ft|n-wclr«; Arci - 4r---i; 

FhamupOur: EJimlkm! FuHlr HtalUi Mwl« I J ■■■ |.|.rii,l.<n. .■ I'h .. I. .1 ■.l-.p;. 

I'ii -Hirii I'l.rr i-lJ3-.<S— il>wy ; Pill f h .’ A <J *• . I ; S n*' nls’.-i’. 1 .M f 1 . 1.StE lL- 

I N' 1 J : »!£«-LrK-a. CL-ril: 5dwk»kiil j I 'fnri iiii. . Apr l.ic*-. 1 nr J. A ncnmnLirn; Stum; 
Eh-, i A Frinihiil ; .1 ; kutie; Sv-jrE.ir«l: I ■■ I — - EEiih * <j ; I' !r nil -.m; 

1 I Ki •:?!.■■ -.i. : .V_- :.v ■: «' I - > I 

tjBIlinlt-t'NMdevtlt Fouaidfttifln. *hlthdBn Roifl. Chicago 

illf BUSINESS AT HOME Wltb New Gruttltit DOUGHNUT 

tij, j i ■ | ■ hi : i . 1 1 . ■ ■ i now Hud t}f (.■■!■] i -L.-Lr >. ■ -i ! Hnrt In ■■ ■ ' ' 

livni VP 1 1 1 il M = |in"i-iii||.'i bi y: I 1 .I 1 IV I'rami. CTOI 1 11 

pniill Limrih M;iT-;. - n i:^| 3 .Ml mnH-n "U fiUKA SR.LRH?I EKlITOH ^UTH . Wa 
fiii-i u i'.^i3hrirnr-i|.t rs^ri pihr.h .--iiiil-- hi- i lur you, :-.'-iid ]<iall-jj-i] 

NH'-V fur I •■•■... ■ I s I ■ k --L.I I : ■ ■ ! :■-! ■ r. n J. - 

p i. ■ : '.v P, pauuv C □ . , *£.Q h». Hichig*H> Av . , Dm ul. t-Jfifl, (h i-U^n, 1 It. 



In answering an advcrEisetnem with a cOtipOn, be 
sure to write name and complete address clearly. 




NftME,... 

BPPHE55 



EUGENE H. PURDY, 17 wmrip FAtT*Tm#&m 

I H T E ft N A T I DNAL &L 0 &-, M 6 TO N f g, C ■ 



OF COSTS ajtd QTtfFU OSffiiL 

ItJFORMA T/OAf ABOUT PATftfTS 



Hold one of Aviation's 

BEST JOBS.... 




...Airline Mechanic 




To Mlp butp flrial nlrlinarj in "ftylnj trim" l| mi of 
the moil fa»l noting jnlis Fn nil Avlalinu ^ and dim qf Hin 
BIST. Thn Dlrlbii madia rak mafc*l good pay from th> ifu/f, 
has tpcuHfy ahaad far life. □pparturitJai far aefvHncamanf 
anri iucctii uf#i|[|llmltHf--wltli pFr irpvpF only En In lnfcmry 
, , .find pJrfralghl cam. lug with a rw% h. lh* man who g*H InfP 

Ihl k work HOW con move up rait.,,wEih bHImi growing! 
bFggpr and btgg*r-p*i thing Ini* *v*ry c*m*r of Hm itAHM, 

lfn«T appArtunl tl«L for a Finn xtmrf afi thip ir«f COFW 
tot plentiful l. . waltfrvg far yaul Onm vnafar aldlna □loan 
calf ad far AS AvralTl trained m nch □ n Ec f| it only ftp-** nuyn Ihi 
lima. AIL I tad lag airl lan-i and ALL InadEnp Qlrcrsft nWPHI 1 
fartyrpri fli wall-amplay Aora IT) gra^Btll.KOnd If hOE 
never been paxxibla ta meet Ifiadavnandfar mfn trained by 
flhli aulitonding xchaaL Thara are [afaj-ard |ahx In Aviatlfl.p r 
bill mflnif pl rtipm are rwflnt>P>IB Train t*!t A*ro tTI WOf 
for fflto «|«^uh|«» blg.fuhra field af aErlln# i?4FnlfPBM«i 

In ATEullort you «on 'Vrll#y»orewn ikh*r J far Nutcext 
■ i.lP you grt IfliotNi rlgV f^td g* folh*dghf Hh«il far 
yout training. fl*loro you d-i-cld* tort ANT COTOtof ...Mi ANT 
troNFrtg.,, writ* te A«ro If I -find find Mil h*w iO many nntn 
hovtolrta^ fouad th* way to ih* iteurlly and toetoi* that 
YCHJ Want. S«fvd th* CMipott HOW. 

tiQAkQ 

KtOBUtT E. GROSS JOHN K. NORTHROP C. A. VAN PU$|h| 

iLocAhevd fftrJini, Ykp Ijic, 

Ai'crall Csfpwor^ NidTSftfi AiKfbtf r lni. Avcnr.M C:vjmrnhan 



AERO INDUSTRIES TECHNICAL INSTITUTE 

5253 WIST SAN - ffRNANOO ROAD. LOS ANGfLES r GA1I FOR NIA 
five Courses in AfACAAfT WfCHAwJCS and AERON AOIfCAL 
rWGrNfFflrNO — ludvdirt^ 1 1 Month *tr*reii> MffhDAlff Count 
A pprav cd hy LI. S. Civil Ac rannii Mr x Adaiinixlraliar 



| ARC INDUSTRIES TECHNICAL INITITUTT 
I f 1$ 1 W-c.F $on ftTHehdt fi#ed, L« A^gileti r CalFftoMla 

^ Flwi s«d inFfi-mq|-i?ii p R Air$ IT! Imi««g Inr AiiaEkn e;nnnn.. | cm mlrmcNH 

■ in Vta F-illuivinp b- dn^ dF AfIbKiM : Q A-'Cid lr Mfdttdki; | | AdlMddKdl Eh^i- 

0 nHNfj n UftitE'drf, phase- tend "ton Tean khtal : □ 1 . LJ 2 , 
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/Host 

Powerful 

Force 

on 

Earth! 




OW MT. EVANS, COLOAAtJ 0, NEAR DENVER 






weve just coaie up 
the highest auto road in the 
U.&— THREE Mrl€S ABOVE^ 

LEVEL- THE WfND HERE HTO 
(50 A^iLEJ AN TOUR, AND A 
43 -DEGREE FALL IN TEMPERATURE j 

nothing .' 



T? 






r ffunce Albert 

y CAN DOUBLE 

THAT FALLj JUDGE 
WHEN I T COMES 
f TO A * 
I COOL-fiURNJNe 

smqkb f M 





TELL US Amur 
COSMIC RAYS,, 
H DAD? 



IN RECENT 
nneirnpv 

TESTS, 

BURNED 



DEGREES 

COOLER 



THAN THE AVERAGE OP 
THE 30 OTHER OP THE 
LARGEST-SELLING 
BRANDS TESTED — 



THAT 5TGH HELPS 
dfscourase tourists,) 

THIS IS WHERE 
SCIENTISTS 5 TUDV 
THt MYSTERIOUS , 
COSMIC RAY$f ; 



' RIGHT HOW IT? 
UKE TO'STVOY 

A MILD, TASTy 
1 PrPE-LCADUf 
PRINCE A t BERT 




SClEMCl THINGS THAT THE SPECTACULAR 
COSMIC RAYS WHICH SHOWER THE EARTH 
DESCEND FROM. Tut GREAT OUTER SPACED 
THE RAYS, MOST POWERFUL KJlOWN 
FORTE 0W EARTH, ARE 5 TIMES STRONGER 
ATOP MI EVANS THAN AT SEA-t&VEL* 



COOlESrOFAlU 



AT THE FAMOUS COSMIC RAY 
LABORATORY OP DENVER ONrVERSJTY 



LIGHTNING STRlKrNGMT EVANS BATHES 
PEOPLE ANP OBJECTS TN A GHOSTLY Gt&W 





WHAT DOES SQENCEW HOW TO 
HOPE TO FIN D OUT < HARM E $S AND 
ABOUT COSMIC RA^tREFIME THEIR 
DAP ?_jL 7REMEH OOUS 

power! 



THIS AMAXJNG DEVICE ASOLE TELLS 
WHICH WAY THE COSMIC R/&& ARE 
COMING, AND COUNTS THEM T OQ* 




(T*S IMPRESSIVE THE IA 
MAN HELPS NAtURg, 
TAXE CHOICE TOGA OCO 
^-FftlNOE ALBERT 
IMPROVES IT With 
TH 

EVEN- 



T\ 

iwS 



AND DONY 1 
GET HOW 1 
PRINCE ALBERT'S 
CUTSIMPU- 
TOO 

SMOOTH, FIRM 
WiTH WSll 
ENDS. SOY! 
EASY F-A- TWIRLS 




PIPEFULS 

GF FUQRWr 

TOBACCO IN 
EtfERf HAHIW 

Socket tfn of 
prince 
AlSeAt 
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LATEST 

WEAPONS 

If*- 

DEFENSE 

OCIENCE has answered the 
^ call to arms and today in 
stores of research laborato- 
ries new weapons that may 
help defend America are be- 
ing developed and tested. 
Every branch of knowledge is 
being explored for its military 
value by scientists who have 
been sworn to secrecy. 

Are death rays, new rocket 
projectiles and robot bombers 
being investigated? Authori- 
ties Will neither affirm nor 
deny such a leading question, 
so confidential is the research. 
For self protection not even 
the names of the men who are 
tackling the problems are be- 
ing revealed, 

Of course, weapons alone 
won't win a war and the pres- 
ent program is concerned with 
a thousand and one subjects 
that range all the way from 
how to make battleships go 
faster to how to increase the 
rubber content of the native 
guayule bush, Such things as 
adequate vitarrtins for a nation 
at war, and the discovery of 
adequate substitutes for stra- 
tegic materials, are just as vi- 
tal as guns and shells. 

In this battle of the labora- 

Large tube iTiCrt tnatil positive isni 
foi- stiojilisli It study th* atom 
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Paravane being Cowered aver hatlteahip'e aid# htlpi 
rhe war crafr from mines by cutting free the floating 

turies all the technical institutions from the 
Massachusetts Institute of Technology on 
the east coast to the California Institute of 
Technology on the west, and including 
many commercial research groups, have 
been organized under the direction of the 
National Defense Research Committee, 



which was created last year to co- 
rdate scientific research on the 
mechanisms and devices of war- 
fare, It is estimated that a third of 
the country’s 4,500 physicists are 
engaged in national defense work. 
Some of them arc probing the un- 
known for new knowledge while 
others are working on specific 
problems that the armed forces 
and the manufacturers of military 
weapons wish solved. 

Details of this research program 
can't be discussed, yet in a general 
way some of the subjects that are 
obviously under investigation can 
be mentioned. One is the speeded 
up search for a quick way to ex- 
tract Uranium- 235 1 the substance 
that may hold the answer to 
atomic power and that would have 
extravagant military possibilities 
if it does. The great cyclotrons, 
surge generators and static accu- 
mulators of the universities, built 
for studies of the atom, are being 
used in parallel investigations. 
Work likewise is progressing on 
the klystron generator of ultra- 
short wave radio beams that can be used 
by a pilot to determine his distance above 
ground, as a blind landing device for land- 
ing airplanes safely in zero -zero weather 
and in utter darkness, and even, from the 
ground or from the air, as a range finder 
for detecting and locating enemy bombers. 



to protect 
q-Mplosivat 



flelowj testing the alrenglh of a naw airplane alloy. Right, padded cells of - J dead room” 
where echoes am intpaiaihl* and in which iuptra&nie itudies are- concluded 
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Committee for Aeronautics, The N,A,C.A. 
is opening a new research center in Cali- 
fornia in which, for the first time, the prob- 
lems of flight at speeds well in excess of 
the speed of sound will be studied. 

Long-range rockets for bombarding cit- 
ies and short range “assault” rockets for 
blasting open fortified positions are two 
obvious military weapons to some rocket 
enthusiasts, who are surprised that rock- 
ets apparently have not been used in the 
present war. 

Rockets carry their own fuel, hence can 
attain flight without the heavy guns and 
powder charges needed to launch shells 
through the air. Compared to present 



Its various peacetime possibilities include 
a method of sending hundreds of thousands 
of conversations simultaneously through a 
transcontinental fc 'pipe line." 

Other scientists are studying infrared 
radiations that may allow an observer lit- 
erally to see through fog or darkness. 
Super sonics, the realm of vibrations far 
beyond the upper limit of audible hearing, 
is another subject on which secret research 
is being conducted. 

Research in military aviation is so press- 
ing that a number of plane manufacturers 
have built their own wind tunnels, so 
swamped are the research facilities of the 
universities and of the National Advisory 



Wind I u n m:E made! ibfl-w- 
tng degree to whith 
iirc. am | i n i n g is tarried m 
new barnbing plane 
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At first glance the study of marine 
organisms might seem to have notVn 
ing to do with national defense but 
the connection is plain when it is re- 
alized that barnacles and growths 
that attach themselves to hulb seri- 
ously decrease the speeds of Fighting 
ships. If a way can be found, and it is 
being sought, to keep the hulk clean, 
naval vessels will be able to steam 
faster on less fuel and without the 
necessity of periodic drydocking. 

If you have an Idea you think might 
help make America stronger, don’t 
send it to one of the universities, 
Submit it instead to the National In- 
ventors Council^ Room 7422, Depart- 
ment of £i^m^cb,Building T Wash- 
ingtem, D. J2L Send a 
typewritten description, 
with formulas or draw- 
ings attached, but don't 
send a model or sample. 
Your suggestion will ra- 
ce! ve immed ia te atten- 
tion and will be referred 
at once to the right de- 
partment of the govern- 
ment, The council is 
concerned solely with 
{ConHnuetl to page 171) 



Belov*, chambpij in which irraanni 
of atomic panicles are produced 



Abstrfr, iftittonce column used 
lo trpalEng 51 reams of atomic 
panicles 

Right, ffegfiliog power of cruiser 
may be ivtcreosnd by research 



methods of attack they 
□re light and cheap. Seri- 
ous study is being given 
rockets by the physicists 
of at least two universi- 
ties. The best shapes for 
combustion chambers arc 
being studied, as well as 
the best fuel mixtures. 

One drawback to rockets 
in the past has been lack 
of a way to control their dilution. 
This steering difficulty may have 
been overcome by studies based on 
patents issued to Di\ Robert H. God- 
dard that cover the employment of 
pilot gyroscopes for controlling 
rocket flight. 

Air, steam, and natural gas are the 
sole raw materials for a new explo- 
sive developed at an eastern univer- 
sity, Just as good as other explosives, 
the new kind Is far cheaper. Chem- 
ists arc keeping other developments 
under cover, so much so that at a 
recent technical meeting where new 
developments are ordinarily dis- 
cussed, speeches had to be limited to 
subjects of no military importance. 



4 



POPULAR MECHANICS 






Mother Goose Figures Line Children’s Parade 







Huge figures portraying 
Mother Goose characters 
were used as highway 
markers for the annual 
Story Book Parade .at Al - 
hambra, Calif. They were 
built -by A1 hamK r g - 

school students 
pageant in which 
dreds of southern Cr^ 
fornia school children 
participaled. Among the 
stars of the parade were 
Humpty Dumpty, Tommy 
Tucker, Prince Charm- 
ing, Little Miss Muffct 
and many other favorites. 



High school iludvnU hull I 
Ihese §ian1 Mother 
figures for children's parade 

r c *7 d 

** -J 4 ~J 

Airplane Model on Rail Truck Is Target for Mobile Guns 





Cloth crosses impregnated with glue of- 
fer a convenient means of tightening loose 
chair rungs or other joints. The cloth is 
soaked in water for a half minute, then laid 
over the hole and the rung or leg Is pushed 
into place, making the joint firm. The 
crosses arc handy in other repair jobs, such 
as fixing umbrella heads or hammers. 



fl American railroads issue about 80,000,- 
000 timetables every year,- 
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Gunners of the British 
Royal Air' get Te- 

aHstlc practice on the 
ground by firing at a 
moving target, a model 
plane mounted above a 
flatcar on narrow-gauge 
jails. The mock enemy 
plane, nicknamed the 
“electric hare t ” is run 
swiftly around the track < 

while gunners in mobile 
turrets pepper it. 

C" 3 

M«ittb»n of the Royal Air 
Farce give their "eteeirie > 

hare" a fHirt On Ht dreylar 
rrackj carrying medal iplttne \ 

fit a target for gunneri 



Cloth Impregnated With Glue Used to Tighten Joints of Furniture 



a . 

r i 
* 



railer Fights Oil Fires With Protective Spray 






A 



Jig Holds Small Auto Parts In a Firm 






As an aid to garage mechanics, a manu- 
V facturer has designed a convenient jig that 
will hold carburetor^, fuel pumps, distrib- 
► Li tors, relays, wipers or any similar small 
*J»art in a firm but safe grip for repairs. Its 
* various clamping devices take hold rigidly 
.but without injurious pressure, and once 
clamped in position the whole unit can be 
v ■ swung in an arc to permit reaching any 
, 'part of the work. The jig consists of a flat 
■ .table or bar on which the part to be re- 
.paired is fastened quickly with two clamps 
Or a thumbnut; the bur pivots on a base, 
turning in a complete circle and locking at 
' any point with a cam lever device. 



the jig ar right holds tmall automotive 
pari* rigidly, twinging for easy aecaii 



u 
i \ 



Te Eflmljnt His terrific heel of 
an oil fire, this I railer guarding 
a California oil field, tends up 
a spray that protaetf firemen, 
h worries ample equipmtrtt, 
gelt lo the fire in a hurry 



Patterned after the small, mo- 
bile lire -fighting units with which 
Bond on battles its incendiary 
bomb I i res, a trailer unit is on duty 
guarding a California oil field, 
towed to a blazing well, it 
u variety of equipment in a 
space. Its nozzles deliver a 
spray ihat shields the fire fighters 
from the terrific heat and flames 
of an oil fire. 



Cigarette Kit Mounted on Steering Post Reached Easily While Driving 







Holding cigarettes and matches within 
easy reach of the driver, a smoking kit that 
clips to ihe steering post provides a eon- 
venienco for the driver who smokes, and 
contributes to his safety. It combines an 
ash tray, compartment lor cigarettes mA 
holder for book matches, A snap lid 
moved for emptying the metal ash traj »x. u 
inserting cigarettes into the compartment, 
which holds ten or twelve. 



Cigoreitof, rnatehos and truy are kepi i n 
reach of drivvr wilh this ilieifirt^-potl kil 
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Two Men Set 8,000 Trees a Day With Planter 



To speed the planting of field 
and farmstead windbreaks, a ma- 
chine operated by two men and 
having a capacity of 8,000 trees a 
day has beers developed by the 
Soil Conservation Servh]e_.and 
made available through the office 
at Lincoln* Neb, Seedlings and 
second j??5r" stock, evergreen or 
decidiiouSr may be planted equal- 
ly well, the depth of planting be- 
ing adjustable to a maximum of 
16 inches. The soil is opened and 
held apart by a plow blade while 
the tree is placed in position. 
Packing wheels then firm the 
earth ar ound the roots, after which 
disks throw loose soil against the 
base of the young tree* An audi- 
ble signal operated from a wheel 
assists in spacing the trees regu- 
larly, ‘Usually at six-foot intervals, 
in the row. A 25 -horsepower trac- 
tor Is powerful enough to pull the 
planter, and needs the services of 

a third man to drive it. 

* * v if 




Xwo men sealed al tea r of planter alternately let li-et-t in irnvi tp 
opened by plow, aH** which p<relc*r whftck prow soil 



Bed Blanket Wired for Heat Is Tested by "Sleeping Doll” 






To assist engineers in testing a new elec- 
trically heated blanket, a dummy stuffed 
with straw has spent a winter of nights on 
the roof of the General Electric factory in 



“comfort 1 ' she 



Engineer ■‘ending charts at bedtide of Maggie I he dummy in lesti la dilei- 
mine how well I he aulemafic blanket serves to keep ibe ileeper warm 



Bridgeport, Conn. Known by the affec- 
tionate name - of ^Maggie," the woman of 
straw reports via electrical meters the 
experiences during the 
nighL By means of a 
special suit of long elec- 
tric underwear, Maggie's 
body gives off heat at a 
rate approximating that 
ol a person. She is pro- 
tected from the cold by 
one automatically eon j 
trolled electric blanket 
and a light bedspread. 
The amount of heat sup- 
plied by the blanket may 
be regulated according to 
the user’s desire, by a 
thermostat In a control 
box at the bedside. Night 
charts keep records of 
outside temperature, the 
temperature of Maggie's 
body,, and the amount of 
current needed to keep 
her warm. 
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Upper laflj the Me mien lung> 

tiled in tiCapo fk-ftiti iab marine 



Pu in ring dcpktl ihc 349>fddt r 
2.7'DO-ten iMbmCirlrtfl Narwhpl 



Gdldw, thircf 
fiul keep wotsn 



By Capt. Simon Lake 

EnvclLECil- of the E YtfcL-Keel iubmurkiic 



Aii Told to Marti n Sheridan 



PEOPLE have different views 
A on methods of meeting the 
submarine menace. At the begin- 
ning of the first work! war in 1914. 
Winston Churchill, then Britain’s 
First Lard of the Admiralty, said, 
“We must go over there and dig 
them out, as we would dig rats out 
of a hole/' 



That system did not prove suc- 
cessful 2fi years ago. And it is not 
successful today, as the tremen- 
dous British shipping losses prove. 
Sinking of tonnage still goes on 
faster than the world is building 
and equipping. What are we to do? 

I have been convinced for many 
years that the submarine is. the 
premier weapon for defense, and 
that its ability to become invisible 
makes it invulnerable and invin- 
cible, in comparison with visible 
surface craft. Some submarines, 
through the carelessness of their 
commanders or through improper 
installation of machinery, may be 
caught, but in general the physical 
differences are such that, in the 
long run, the submarine must win 
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Submarine Menace 




out against the surface 
craft of the enemy. 

As far as 1 am aware, 
there is nothing that can 
be done to protect surface 
ships* either warships or 
merchant vessels, against 
submarine attack. The 
only thing that will en- 
able commerce to carry 
on in the presence of mil- 
itary submarines is the 
cargo- carrying subma- 
rine which can evade Lhe 
military under seas craft 
by itself becoming invis- 
ible to lhe enemy, evad- 
ing even enemy aircraft 
as well as surface war- 
ships and submarines. 

Submarines cannot right 
one another when they 
cannot see or locate one 
another* 

The idea that a subma- 
rine can be located by an 
airplane is fallacious, except in waters of crystal dear- 
ness. A plane might be able to sight a submarine in the 
Mediterranean or in the Caribbean, but the odds against 
the destruction of the submarine by the airplane would 
be great, as the airplane must come directly overhead 
to drop a bomb on the underwater craft. 

My reply to the Nazi “pig-boat” raiders would be a 
cargo-carrying submarine — not of ordinary size, not 
even the size of the GOO- ton * "Deutschland” — but large 
13,000- ton steel cigars able to cany on world trade in 
spile of the most destructive and costly war in history. 



Ccpt. D. F. Weiss of U. 5, Subma- 
rine R-tQ lights iti rough p^rkcopr 
while pfi ntoriny veil, submerged 



h ihis nflVY'l framing lank flit How 
iciiclon, Conn., (abavef submarine 
cm ws learn fhe technique escape. 
Left, submarine P2 breaks surface 
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Leading 43 the It into deck gun 
pf The navy's largest iubmarinr 

Levers at righr^donW^Vv^veJ ^ 
for luhmergjng or lurfocing 

The idea Is not new. 

It was bom when I ap- 
plied for Uniled States 
patent, under date of 
April 2, 1897, the speci- 
fications that began as 
follows: 

“The invention relates 
to a combined surface 
and submarine vessel, 
and may be employed 
either as a torpedo boat 
or for freight and gen- 
eral cruising purposes, 
or for submarine work 
of all kinds/' The patent was is- 
sued in 1900 and covered the typo 
of construction used by the Ger- 
mans in building their famous 
cargo- carrier, "'Deutschland/' 
which merely submerged and 
traveled under the entire British 
blockade fleet in 191 6 t eluding 
not only hundreds of surface ves- 
sels, but airplanes and dirigibles 
as well. 

Great Britain's practice of 
building ships faster than the en- 
emy can sink them is senseless. 
It is to bo compared with shovel- 
ing coal into a fire in the hope 
that the blaze will be choked. 



There is absolutely no 
percentage in hastily 
building several- million- 
dollar ships, loading them 
with valuable cargoes and 
sending them out to be 
sunk, when immunity 
from attack can be ob- 
tained at no extra cost. 

For a supposedly in- 
ventive and progressive 
nation, we are curiously 
prejudiced It took the 
Germans — with their 
reputation for stolidity 
and slow thinking — to 
attack successfully very 
much the same problem 
25 years ago with bold- 
ness and imagination 
which they credited to 
the United States. 

My plans call for ves- 
sels 438 feet long with a 
beam of TO feet and quar- 
ters for 200 passengers. 
Top speed could reach 12 
knots when fully loaded 
with 7,500 tons of cargo 
Only 30 feet of water will 
be required for the load- 
ed freighter - subm arine . 
It is possible to build 
these ali-welded steel 
vessels w i t h retractible 
wheels within three 

Eyfl* on gauges, cm vndereau 
"rookie" eats fn com preyed mr 
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months after the materi- 
als are delivered at the 
shipyard. 

A standard type surface 
freighter of the same 
load- carrying capacity 
would cost more to build 
and require a longer time 
to complete. 

Great Britain must 
fight the enemy subma- 
rines with cargo subma- 
rines whose periscopes 
are so constructed that 
ihe heavens, as well as the 
horizon, can be scanned. 
The head of a periscope 
is only four to five inches 
in diameter, and when 
painted a neutral tint it 
cannot be seen with the 
naked eye a distance of 
more than 500 yards. If 
the sea is choppy it is 
difficult to discover it at 
a distance considerably 
less than 500 yards. 

Because of her low- 
lying hull, it is possible 
for one submarine to pass 
another on the surface 
within Five and three- 
quarters miles and re- 
main unseen, Her wake 
would be far, far below 
the horizon of the most 



Standing by for filing t> rdr ri in 

forward lirpeda -ecvnparfTiienf 



watchful, ruthless enemy subma- 
rine aHoat. By the application of 
certain tried devices, which 1 can- ■ 
not divulge to the public, the 
range of visibility can be reduced 
to less than one mile. 

The cargo carrier can become " 
entirely invisible to an enemy 
submarine merely by submerging. 

In two minutes she can dive under 
water. And no matter how rough 
the surface may be due to stormy 
weather, there is always smooth, 
sailing from 30 feet down. 

When the Germans made two 
round trips to this country in sub- 
marines during the first world 



(Continue d to poge 183) 
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Tep r model of home built from prefab tie: cited 5 perti; betlom, 
lDntpl«& of minio I u rc^wind'O w r dnOrwny, lading nod r&of main-rial 

a scale model of your present 
1 home or of the bungalow you plan for the future is 
simplified by using prefabricated miniature build- 
ing material now available. All parts are finished 
and ready for use, eliminating 
such work os grooving the siding 
and routing cornices and door 
panels, and therefore they can be 
fashioned quickly to fit the plans 
for any house. Material lor each 
section of the house is sold sepa- 
rately, brads and glue being used 
in assembling them. Scale models 
between one- fourth and one inch 
to the foot can be made, 
s _ 



V- 



Five Billion Birds in U. S,, 
Sample Counts Indicate 

There are at least 5,OOO h OQO r C>00 
birds in the United States, and 
probably nearer six billion. How- 
ever, this estimate by Roger T, 



Using vacuum power created by 
the intake manifold, an engine can 
now fill its fuel tank from a barrel 
by means of a special pump at- 
tachment. The fuel is strained as 
it flows into the tank, and the 
pump automatically shuts off the 
flow as soon as the tank is full 
Installed in five minutes without 
drilling holes, the vacuum pump 
will work on tractors, automobiles, 
boats and trucks, as well as Die- 
sel and stationary engines. As 
there are no moving parts or ad- 
justment valves, the unit is said 
to be long lasting. 



Yacuuifi device, in-in I at top , uiei engine power to fill tank 



^ i ^ I * 

Scale Model of Home Built Easily 
With Prefabricated Parts 



^ (a 






Peterson of the National Audubon 
Society is admittedly a mere 
gUTess, for ‘it is based on sample 
counts made in a few representa- 
tive habitats during ihe nesting 
season. Close counts have never 
been made in the western moun- 
tains and short-grass plains, the 
pine country and, salt marshes of 
the east. Density of bird popula- 
tions varies just as that of human 
populations. Sample counts in the 
cultivated farmlands of Kansas, 
for example, indicate a bird popu- 
lation as low as one to five acres, 
while the woodlots and plantings 
around farm houses may be home 
to birds to the acre. 

jj- £ 

Engine Fills Its Gas Tank 

From Storage Barrel 
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Plant Sprayer in Jar Is Pumpe 



Hand 



For use in the garden, a quart 
sprayer is operated simply by 
squeezing together a double han- 
dle which forces a plunger down 
within the glass jar container, It 
is light in weight, easy to carry 
and covers a wide area for its di- 
minutive size. In. the house it may 
be used to freshen cut flowers and 
for watering plants. The under- 
side of leaves is reached with ease. 
Should the jar break, the cover 
and pump assembly may he fitted 
to another Mason jar. 



S ketch e* show u*e* for i«r spray- 

er. In cloi^up phefQ ttPfs du*l hondia 
which, when iquemd to-gclhor. Op- 
erate-! pump in create spray 

J s-o t 



Civilian Plane Spotting System Set Up on Northeast Coast 



To plot the approach of 
enemy planes, a warning , t 
system is being 
in the northeastern states 
similar to that used In 
Great Britain. Volun- 
teers will note and report 
to their nearest control 
points the course, altitude 
and type of spotted 
planes, and from there the 
information will be re- 
layed to fighting bases. 



Hew plans'* tourtc ii chart- 
ed and reported to fighters 



Small Teeth Start Hacksaw Cut in Metal by Taking the First "Bite” 



Equipped with a short stretch of small 
teeth at one end, a special hacksaw blade 
now on the market is said to be easier to 
start. Back of the set of small teeth are the 
larger and deeper ones that do the gutting 
after a start has been made with a few 
short strokes. This relieves the regular 
teeth of the job of starting difficult cuts 
which may ruin the entire blade. 



Fine teeth of left and of hackiaw blade start 
Cut in rnfftal; then tQtitih tfrfith finish jab 
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TU BATTLE 
fjpt the SKIES 



Abov*., several BiiHsh rnghf Fi^hSe** on pq 
trol, hatching for Germ or bombers 







Over Europe and northern 
Africa a batd* far control of 
the skies- is raging, with 
Great Bti rain's warplanes 
pined attains I ihose at sin- 
axis powers, On this and 
the page -opposile are pic- 
lured some of the types used 
by bolh sides. A have is a 
German dive hambnr r while 
ta I+Ui Ich, iccDnd frn-rro fop, 
is 1 h f! deadly pDWf r-op^r- 
pled gu n turret pf England'* 
Bay I Ipn Pay I Dgfipnl pl^hi 
fighter, which it powered b y 
Rolls-Royce Merlin engine*. 
Below I he turret is Ger- 
many^ "flying pencil, " a 
Doroier bombing plane. A I 
batlam Is a British Black born 
4ky0 r dpii^ned particularly 
for cttvi- bombing. It □ tracks 
by releasing a bomb near 
ihe lowesi poini of o nearly 
vertical dive toward i Ft target 
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A u □ v r, Handley -Page high ptilmf 

bgmhcr of Britain's Rgycd Air Force soaring 
over the English countryside wh^ira- a t* q[n 
pufFs below-, One gun turret con be seen 
in front while □ second it on lop of the 
fuselage . Right, gunner in nose of Ger- 

lilCiny'i "flying pencil 1 ' drawing a bead an 
a par each inn; planfti ni be prpcIitB* for 
fighl-mg off British pta-nes. m roids. over 
England. The "^flying pentil" is an Im- 
provement cm the Dornier 00-17, homing 
greater speed and biller manpuverobility 




Lnfl, two Linili In Britom'* 
□ir fighting forte- In fore- 
ground is a Vickcrs'Wellinrj- 
tan long-fangs bomber,, 
powered by two lA-cylinder 
rad ini engines delivering 
more than 2,000 horsepow- 
er, The plum? has three gun 
lurrati, on? in the tail. In 
bat* ground Is a Supermen 
rine Spilftre oi^hl-gun, sin- 
gb-i(KiT, day and night 
fighter, Equipped willh RelFs- 
Royce on<ginc-^ these planet 
□ rc among the speediest mil- 
itary plane* in the world 
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Wooden Mount for Camera 
Permits Aiming Like a Gun 



"Kalf^tiaan" letih lei go kavn end gran, at ihawrt 
lirt inset, when ralte is pushed back without lifting 



Comaia m hunting, ihopnid like gunildck, giwei Slcudy 
hold at thtiuldei-. Trigger pulls tht table release 



Fitted with crescent- shape fins in plage 
of the ordinary tines, a self- cleaning rake 
may be worked back and forth like a vac- 
“ * 1 — -w without lifting it from the 
grass and leaves. The rake 



J 



Providing a firm mounting for the cam- 
era, an inexpensive wooden stock now on 
the market may he gripped like a gun and 
braced against the shoulder while making 
shots with either a still or movie camera. 
The mounting, adjustable to hold both the 
large and miniature type* is designed for 
cameras having ey e- lev el view finders. 
The coble release, threaded through the 
stock, is pulled like a trigger. 



Push-Pull Self- Cleaning Rake 
Need Not Be Lifted 



,L 






N A fj) J 

of h***f** 

glides easily as it is pushed hack, and the 
refuse falls away of itself. The upper 
points of the half- moon blades are flanged 
for harrowing or breaking up sod lumps, 

^ 67/. 

Golf Ball Has a Heart of Oil 
Giving It Added Energy 



Golf balls noiv being made with a cush- 
ion of oil in the center are said to with- 
stand a higher degree of pressure than for- 
mer types, and to transmit more energy to 
the ball. The oil is doubly sealed in a round 
capsule and then inclosed in a resilient 
rubber molded container. The oil cush- 
ioned center was adopted after thirteen 
different centers were tested. A new wind- 
ing machine which automatically controls 
tension of the rubber thread makes greater 



uniformity 

r 



possible. 



Batteries Take Place of Gasoline 
To Drive German Bikes 




Twfl Latt#riui run thi* 



mile K 



Among the power-driven bicycles oper- 
ating in Germany is a motorbike that takes 
power from two dry coll batteries. It is 
said that the batteries yield enough cur- 
rent to run about 63 miles 



IF YQUSE IN A HURRY- 
Re-oden who have u*ad our n*w WheF&-ta-Buy-lf 
lade* tell us I hey now obtain additional infar- 
mgtian abaut pigJudi described la Popular 
chonici in cbaul Hoff ihe time formerly required. 
Next lime you want to know more about any 
device, [u±t notg the page an which it appears, 
thin turn the index, page A -A. There you will 
find listed the name and address of the maker 
or seller of the product, if It is commercially 
available. Write di redly to him. For a quick 
reply-- Say You Saw It in Popular Mechanics. 
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“ChrFitFFKii tio*" mvmb\r of lin« am I vnfvom 
by which oil W*H it brought in uridtr control 




'T'WENTY years ago it was said that by 
^ 1941 the United States would begin to 
feel the pinch of an oil famine, Today that 
unpleasant possibility' has been pushed at 
least a third of a century into the future and 
it may be that 100 years from now we will 
still be running our carp and airplanes on ^ 
petroleum products, 

While some engineers have been prospect? A ’ 
irtg for new pools and have been drilling 
deeper wells to tap lower sands, others have 
been trying to extract greater quantities of 
oil from our present fields. Shooting holes 
into the producing sands to open them up,- 
aci dicing the sands to increase their poros- 
ity, and recycling natural gas down the wellsw-^ 
to increase the pressure in the oil strata v 
have ail helped to boost production, Wate^^ 
flooding the sands to float oil out and even 
Torcing compressed air into the formations ^ 
are being tned- 

Yet T even with these helps, only 20 per- & 
cent of the liquid in a pool of heavy oil 
being recovered. Eighty percent is unrecov*^- > 
ora bit? by present methods. Pools of lighter -* 




£ 



gravity yield hnlf their supply and half re-^ L 
mains in the ground. On the average,, a field ^ 

Left. on un-uiuel phefo ihowing Ihi drill pipe 
iniide a iftrrkk with driller* working a l bottom 








£/o c ( q 

stops producing when only a 
third of the oil that it con- 
tains has been extracted. 

Obviously, if another third 
of the oil in the pools could 
Ik recovered our reserves 
would be approximately 
doubled. Instead of a known 
recoverable supply of 20 bil- 
lion barrels of petroleum, we 
could count on recovering 
40 billion barrels from the 
present fields. That is ex- 
actly what is contemplated 
by a revolutionary produc- 
tion method called horizon- 
tal drilling. Oil is flowing by 
gravity out of the first hori- 
zontal oil well, drilled in 
Ohio. The horizontal well is 
producing more lhan the to- 
tal production of the 5fl 
nearest vertical wells in the 
same field. It was drilled in- 
to sand that averaged less 
than 15 percent saturation, 
not enough to permit recov- 
ery of a single spoonful by 
ordinary methods. 

There are no technical 
reasons why such horizontal 
wdls may not be drilled 
from depths of several thou- 
sand feet below the surface* 
although in some areas the 
heat at great depths would 
be a problem to overcome. 
The present rotary method 
of drilling oil wells might be 
adapted to drilling a shaft 
large enough to admit the 
drillers and their tools. 
Working inside an enlarged 
chamber at the bottom of the 
shaft and wearing masks to 





^ i . if. ! / 

TIldCd cmirl«y E'-rlruLi-um WnrL^ ' A ■ 

Above, mtmhpTi &f ihc drilling ertw 
ing drill: pipr 1 q p airing flf pip* in hole 




Abnvfi wKnl by which depth rf germ-mo my detector m will 
>i mmiurvd, Bfbw, porl of modem refinery inilaltafpen 







Hflpe if a ipvtieeukir view of 0*1 oil refinery 
of nighl. with oil hi irlnctric tight! ablate 



protect themselves against gas, 
the underground oil miners 
would operate electrical, gas- 
proof diamond drilling machines 
j to cut holes several inches in di- 
$ ameter for distances as great as 
H ' 3,500 feet. Radiating out in many 

m directions, the horizontal wells 
drilled from a single working 
shaft would be able to drain 
800 acres of formation. Horizon- 
tal wells: are drilled in pairs, a 
cutting bit on the back end of 
the drill rod being used to 
lengthen one hole while the rod 
is l>emg pulled from the oppo- 
, site hole for removal of the cored 
rock. Ten- fool lengths of drill 
rod are added to the assembly as 
ihe distances grow. 

Perfected over a 25-year peri- 
od by J-00 Ranney T petroleum 
engineer, horizontal drilling has 
also proved a success m develop- 
ing large quantities of water for 
industrial and domestic pur- 
poses, The horizontal water 
wells now in use have a total 



Among the growing number oF 
p«trel#um byproduct! it inse-cti- 
tid 4 f spray,, here shewn In UfC 
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capacity of 200 million gallons per 
day. The method has been suggested 
as a way of extracting natural gas 
from coal mines, a development that 
would not only recover valuable fuel 
that is now being wasted but that, at 
the same time, wrould eliminate the 
dangerous gas hazard in coal mining 
operations. 

OU men are coming to the conclu- 
sion that horizontal drilling makes it 
possible at small additional cost to 
extract twice as much oil from the 
earth as was once believed possible. 

Meanwhile the oil industry has 
been taking advantage of all the lat- 
est developments of science to trans- 
form w-hat was once a swashbuckling 
hit-or-miss sort of vocation Into a 
meticulous* accurate science alt its 
own. Gamma rays are being used to 
hunt for oil-producing sands, the 
mysteries of static electricity are be- 



Right anolhor unuiual pic- 
sure from the oil fields, ihi-s 
ihowi yueldars engaged in 
ai iembliit£ I he eating oi it 
it lowPT*d il?w^y into wtll 



Below, here -are tome of the 
hvgo tower* used in the in- 
dustry la breolt heavy Cfude 
oifi into ill f roc I in n i r retell- 
ing in the gcnoline you vtt 






tug studied to make the handling of gas- 
oline safer, and even cryogenics, the 
science of low temperatures, is being 
to advantage in liquefying natural 
at 250 degrees beJow zero for com- 
pact storage in underground tanks. 

In drilling races such as sometimes 
occur when a new field is being ex- 
q* plotted, scores of wells may drill right 
through a number of good producing 
formations because of the hurry to get 
to a deep gusher zone. Later on, when 
the deep sands are exhausted, the oper- 
ators may want to plug back and open 
up some of the shallower zones. In the 
past this had to be done by the expen- 
sive ""hunt and try™ method but now a 
way has been found to take advantage 
cf the natural radioactivity that exist* 
in almost all rock formations. Today a 
^garfima- ray detector can be lowered 
down ihe inside of a steel oil well casing 
and an accurate radioactive log of the 
oil zones and their depths may be ob- 
tained after which the steel casing is 



Ejgkr, ihw q^d'loDkiiig pi«t aqulp- 
rrwnl, rpwmblmg pit ertiir^wn bkrd* 
wh**l, ri d h4rii«p1«| tank for 

natural pd'SH « ** b*ing (dnitruded 



L*ft F wflll tNurmrratfrd for 4M- 
>"8 altar dark. Right, Ford 
Malar Company w*U in Cali- 
fornia is diitinguiihid by 
ih«it motel faring an frem-a- 
work flf tfo* darriffc 













J gun- perforated at the correct places so 
5 that oil can begin to flow, 
j The gamma -ray detector contains an 
^ ionization chamber full of gas, the con- 1 
f ductivity of which is affected by gamma 
j rays radiating from nearby radioactive 
^ substances. Variations in an electric cur- 
passing through the gas chamber 
^ amount to only one ten-trillionth of an 
J ampere and Ibis fluctuating current, after 
V it has been tremendously amplified, is, 
3 conducted through a coaxial cable to the 
Q surface and to other amplifying instru- 
ments where it operates an automatic 
f .pen recorder. 

The gamma -ray detector Lis algo, used 

hen a drilling boss wants to know ho® 
^jahigh, outside the casing, cement lias been 
^"forced from the bottom after he has 
-C^dumped a large quantity of cement down 
jthe well to shut ofF a water stratum. He 
imixes a radioactive ore with the cement 
"nnd then lowers a gamma my detector 
down the well and learns the exact height 
outside the casing to which the cement 
has risen. 

Gasoline 3s a tricky substance that gen- 
erates static electricity when it is poured 
from one vessel to another or is moved 
through □ pipe, and the oil industry has 
had to devise scores of precautions to dis- 
sipate the_static chargesjas soon as they 
accumulate. Otherwise a” spark is apt to 
occur and a fire take placp, Even a sea- 

f i i I 7 „ 0 

«b / ; (fe o f- ^ 

Belaud perlublc ftE<iro*pflwprfe^ flTflrE_dril E- 

o il welW- ^ 



A bay 6 1 m had a 1 I nearing ail fArtnfiirierti. 
Charge is fired oi id iti vibratipns nm re- 
flated From veriauf strata ig a >r i^m gg rap h 



in*j rig itied far baring iballSw 





I h I ,, 

t L V 

Above, culling valvei for packer ai^embSy vttd 
In lotting or qcldizirtg oil wfrlk. Acidizing i* 
ono of ihe m«ni employed 1c extract more oil 
from exiillng fields, the send being treated to 
mcreaie ih porosity 




going tanker has to be grounded when 
it is loading or discharging from a pipe- 
line. It is already perfectly grounded to 
the earth, of course, but it must be 
grounded to the pipeline to prevent 
stray earth currents in the pipeline or a 
static charge from setting off a spark 
which would cause a fire. 

Not all tank farm and oil reservoir 
fires are caused by lightning. Some- 
times an accumulated static charge 
causes a conflagration, although this 
hazard is becoming a thing of the past 
now that the old wooden -roofed tanks 
are being replaced with steel-topped 
reservoirs. Even so, there is one static 
hazard that remains a mystery. Some- 
times, when a steel storage tank is being 
filled with gasoline, it blows up spon- 
taneously even though every safety 
precaution is being observed. Appar- 
ently static manufactured by the flow- 
ing fluid causes a spark ignition and ap- 
parently, also, a small amount of water 
has to be present in the gasoline. Ex- 
actly what happens isn’t understood and 
until some better method of control can 
be found, care has to he taken that all 
water used in cleansing gasoline m one 
of the refinery processes is removed be- 
fore the liquid is moved to storage. 



Uft r imirumenl heard gives drill ban 

full infoffnartan Oil drilling pragreti 
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Emergency Mobile Substation Averts Shut-Down ■, 
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Capable of rolling in 
and restoring power 
quickly if a regular sub- 
station breaks down, a 
portable transformer on 
wheels may be rushed .. 

wherever it is needed to 
keep electric power flow- JB 

ing to* industries and 
homes. Transformers are ^ 

necessary dis tr ib u ti on 
links that reduce higli^ 3 I » 

tension current of the 
power lines to usable 
voltages. If lights in a city -3H-1- ; 

go out because of trouble 9 

in the substation, the 
power company can “plug 
in” the trailer unit to re- p^,, , utlllfll 
store electric service 
while the regular equipment undergoes re- 
pairs. The mobile transformer useful 
also when permanent substations are shut 
down for inspection or maintenance work. 



Binoculars Films Entire Horse Race*^ 

?SCopie sights sections, and another camera at the grand- j 
Lch judges at stand records the race from start to finish, 
ilm an entire The camera is attached beneath the binoc- - 
■arious points ulars. As the race begins the judge raises ;i 
in their own his glasses to watch, and when he presses a 
_ button at the top, the camera records ev^ 

_ ery thing in the range of vision of the bU ^ 

C noculars. Rubber -mounted to reduce vi- 
bration, the 16“ millimeter camera takes 
1^. m the scene in color or black-and-white. 



race, camera if ttart.d 
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Bomber Gets a Shiny Nose 
Of Clear Plexiglas 



Srake T and hand controls for instruments. 
Wheels can be spun to an equivalent of 
125 miles an hour, A built-in brake retards 
their speed. The apparatus carries a tool 
and weight kit, dash-light and dual direc- 
tion speedometer, and operates on 110- volt 
current. Mounted on ball-bearing rubber- 
tired casters, it is 50 inches long, 32 inches 
wide and IS inches high. 

J 5 s y . 

Parallax Corrector Fixes Lens 
Vjf On View Seen in Finder 



Lever movei com-pre !«ni to poiilion of vl«w findar 



For clear visibility and a tough life, the 
noses o£ bombers are made of Plexiglas* a 
c rysta 1- c lear p lastic . It is able to withstand 
the terrific pressure of boring through the 
sky at 375 miles an hour. Before being in- 
stalled, these windows are buffed and pol- 
ished to a high degree of transparency. 

2 Mi 

Auto- Wheel Balancer on Casters 
Has Seat for Operator 

Balancing automobile wheels ivithout 
removing them is turned into a “while- 
you- wait” service with an easily portable 
wheel balancer* announced recently, that 
averages 20 minutes for all wheels on a car. 
From a built-in cushioned seat, the serv- 
-iceman uses foot controls for spinner 



To enable the cameraman to frame on 
film the exact view seen in the finder, there 
is a parallax corrector which compensates 
for the difference in position between the 
finder and the lens. The instrument is ad- 
justable for the individual camera. With 



the camera mounted on the corrector in 
the finder position, the photographer sights 
his picture in the usual way, then throws 
a lever which moves the lens to the exact 
location the finder had occupied., Thus the 
lens takes what the finder sees. Any shot 
can be centered perfectly at any distance. 

ft b ( 2 

High Count of White Blood Cells 
May Indicate Long Life 

Prediction of the length of a person's life 
from a count of the number of white cells 
in his blood appears as a future possibility 
in the light of discovery made by Dr. Carl 



Operator can sit while he tests balance of wheel 
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Re ^- h ’ of L -^^^p Prefabricated Steel-Wall House 



and Dr. W. F* Dviruuni 
Columbia University, 
New York City. They 
found thatliTrats longlife 
goes with a high count of 
white blood cells, and 
particularly with a high 
count of the typo of cells 
called “neutr ophite 
polys.” These blood cells 
make up an important 
part of the body's defense 
against disease germs. 
Female rats had a higher 
count than the males, and 
the females of most of the 
strains studied had longer 
life spans than the males. 
"Whether this relation be- 
tween long life and white 
blood cells holds good 
with humans is a question 
for the future to answer. 
According to one author- 
ity, however, men have 
higher white blood counts 
than women, yet the av- 
erage life span is longer 
for women than for men. 
This seems to conflict 
with the findings in the 
case of rats, but future 
study may shed more 
light on this subject. 






Has Canvas Partitions 



St(*| with "umbrella" roof it built of pr*fflt*rkotecl ileal panels, 

haii failing ifcy lights and pOrthfllc- windows an sid-fri 



Of radically new design, a prefabricated steel house, of- 
fered to the government as a solution of the problem of 
housing defense workers, is formed by bolting together 20 
corrugated panels to form a circular building. Made by The 
Dymaxion Company, of Hoboken, K. J., it is said to be well 
suiledToFdefeiiise' housing- because of its low cost — about 
$750—and the rapidity with \yhfch it could be manufactured - 
The steel house, which weighs 1% tons, can be erected in 
six man-days, and dismantled in two days. Inside, it is 20 
feet in diameter and 12 feet high, the four rooms being sep- 
arated by canvas partitions. There are 10 “porthole” v 
dows in the sides* and set in the. ceiling are IS skylights. 

f/ 0/2 
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Movie Cameras Are Rigged on Odd Sled to Film Ski Scenes 




In order to obtain close-up motion pic- 
tures of skiers in action, cameramen of 



Cam era-carrying fled if ilee-red by man an Mi fit maviv? pre Nkm 



20th Century-Fox mounted cameras on an 
improvised sled ^doTTy.” Cheap skis served 
as runners* upon which a 
framework of wood was 
constructed to hold two 
oamera tripods and two 
operators. When coasting 
down hiU the odd camera 
sled was steered by a 
third man on skis. To get 
diking or level skiing 
several assistants 
?ded; they had to 
sled by a rope 
attached to the front end 
over level snow-covered 
ground. The sled was 
used in making a movie 
in Sun Valley, Idaho^ 
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^DEFENSE on the ASSEMBLY LINE 





Hopping ilYfli rough ground life# a £ricKs«f, a midget baHb 
buggy from & Ford factory perform! before critical U. S. Army 
me-n. Thtt# liHlo trucks or# iwarming off atiembly lines 



Bomb loaders lib* fh* trudk aba^t or* a n»w automatic* itom 
Vo it flee H of army tmcb* or# «*i$niial to movo vatf armies 



By Alvan Macau fey 

Presided, 

Auidmobjlfl Manufacturers A-tiecialien ■ 

■' ’ f £ -T vvCs i. £U* \ a 1 j 

I N THE defense effort the whole 
1 country is sharing - today, auto- 
mobile and truck producers have 
shflulders^ a hugo production 
load. For them, as for everyone 
else, the defense assignment is 
number one job, 

All along the line this job is a 
fight against lime. Energetic ef- 
forts of many hundreds of men — 
at drafting boards, in tool depart- 
ments, on construction project^ 
and elsewhere — have pushed 
through the thousand-and-one 
preparations for production as 
never before. The same effort goes 
forward in production, itself. 

Airplane engines from the auto- 
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mobile industry went into 
service as early as July, 
1940. The first several 
factories was turning out 
400 a month last April, 
with 1,000 a month to 
come. As other plants got 
into production, the auto- 
mobile industry will be 
producing several times 
that number of airplane 
motors. 

In Detroit* Dearborn., 
South Bend, Chicago and 
Indianapolis, builders are 
working double and triple 
shifts to hurry the struc- 
tures for added engine 
production. The machine 
tools required by the 
thousands for this spe- 
c ial Iz e d work — lathes, 
broaches, boring and 
drilling machines arc be- 
ing delivered on schedule. 

AUGUST, 1941 



the iron cavalry Trawok fast and wolPormed. Two-way radio kc-opt |a 
Touch with lh a command and guni are ready for a brmh wilh rho c-no-my 

Hundred! flf ihpsp big 9 vn carritri will, ho rolling from |h» Chryi^r fac- 
tory before Tho year ond*- Thu ii ihe "AM medium l20-+i?n look" 
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lefl, deeming on Allii&n 011'- 
tockd oirplqnt engine in prp-p- 
o rattan fqr ih firil trio! run 



tJie 1 ,350-h* nnjpo wtr Potkord 
engine built fflf navy ptrlr&l t&r- 

P^do baa 11 ii as big ns a stdan 



Progress report on one 
contract for liquids 
cooled airplane engines: 
Six hundred men at 
work building trial en- 
gines. Plant structure 
was ready in April. De- 
livery of 3,000 machine 
tools running on sched- 
ule, Output on first 9»00Q 
engines scheduled for 
early summer. 

Progress report on the 



Htft flrn rho lint of $61,000,000 
wcNh oF machine gun* Naming 
fr&m General Malar! planti 



first of three air-cooled 
engine jobs: 

Inside a board and tar- 
paper shelter t work prog- 
ressed all winter on a 
£4 -hour construction day, 
bringing completion of a 
new engine plant last 
March. Production began 
in the spring; volume 
output scheduled to be 
reached in August, 

Two other companies 
newly assigned to pro- 
duce quantities of air- 
cooled airplane engines 
have scheduled first de- 
livery for this year’s end. 
At least 150,000 men 
will be working on the 
automobile industry s de- 
fense jobs late in 1941 r 
and for virtually all, the 
work will be new. In 
April one company had 
R*fl£>0 trainees working 
under 350 supervisors. 
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Another had 400 key execu- 
tives learning lank supervi- 
sory jobs. A third was using 
a marine-engine production 
department as training 
ground for aircraft motor 
work. On another aviation 
motor job, 2,800 production 
workers already had ob- 
tained their schooling at the 
machines, learning while 
output was in progress. 

With tons of thousands of 
workers in the industry due 
to be moved up from present 
automotive tasks, one com- 
pany prepared to give special 
instruction to 12 percent of 
its personnel. Another car 



Mun.ili-&nt ^fump? Na r these ere blower rotor? for navy Diesels 
Pcslirng hors^-drawn field artiEEcry of bygO-nfr days hos been SUp- 

plctnrid by fti4*« rubber-tired gun mourn s haul ad by army trucks 
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company, producing aviation 
engine parts, released skilled 
veterans to this exacting 
work by advancing younger 
employes to automotive jobs. 

Automobile forge plants, 
machining departments and 
stamping plants in Detroit, 
Lansing, Saginaw, Toledo 
and other points are tackling 
production of shells, shell 
casings, fuses and percussion 
caps. Others are busy on 
parts for big guns and de- 
signing sample weapons for 
the Army, 

A $13 r WO, 000 arsenal for 
production of gun and tor- 
pedo parts and ammunition 

(Continued la page 196) 




Production of private tart for ihe worlds most motoring notion It 

being cut to give rigbl of woy To II. S. Army Bcjuipmortt 



AUGUST, mi 



31 



► a f- r *■ 









<T 



a 




Fountain Handle on Dipper 

Makes 



Tilting ilia dipper upward llerts water flowing from 

founlatn haa-dle, To form a sanitary drinking cup 









Sanitary advantages of the drinking 
fountain have been built into a modem 
version of the old-fashioned dipper. Water 
is dipped in the usual way but is not sipped 
from the cup. Instead you tilt the long- 
handled dipper until the water bubbles out 
near the end of the handle and then drink 
a^ you would at a fountain, 

r Cl 3 

Pre-Forming Strands of Cable 
Increases Ease of Hand 1? ~" 



Htraxius 
be almost 
to 

but is stronger 
than convention- 
ally made cable. 
Instead of weaving 
the strands from 
ordinary straight 
wire, machines 
first form the wire 
into the exact 
shape in which 
Z they will lie in the cable. This eliminates 
cutting machines and the need for wrap- 
, * ~ ^ r ping cut ends, since the cable will not ravel 
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after cutting. There is less tendency for 
small strands to break, since they are un- 
der less tension; and if they do break, the 
strands continue to lie flat and do not pro- 
trude and endanger workmen's hands, 

P 

Diesels Pass Million-Mile Post 
Without Time Out for Repair 



Two Diesel-electric streamliners pulling 
the Chicago and_ Northwester n railw ay's 
“400 11 between Chicago and Minneapolis 
have set a new standard for locomotives, 
running more than a million miles without 
time off for repairs. The twin locomotives, 
each comprising two units developing 4,000 
horsepower* make a round trip of more 
than 800 miles every 24 hours and their 
record of 100 percent availability since they 
went into service in September, 1939, is 
unmatched. Daily servicing and the minor 
repairs necessary have been handled in 
the four or five hour period available at 
the end of the daily round trip. The <H 400 ,? 
averages 63.3 miles per hour^ and after the 
4t>0 -mile daylight run its power units are 
immediately coupled to a standard sleeper 



train for an overnight return, 

fu>[ 

C-Shaped Chock for Plane Wheel 
Holds Front and Back 



Airplane landing wheels can be held 
more firmly* while stationed on the ground,, 
by a C- shaped chock made of wood, which 
is being used at the United States Coast 
Guard Station at Floyd Bennett Field, The 
chock can be lodged easily against the 
wheel and pulled light, gripping the front 
and back of the? wheel. 




C-iheped 



chock, Is placed or re m ared 
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Motor-Generator Unit Speeds Up Old Machines 




Old lathes, milling machines and 
boring mills are being reclaimed 
for operation under modern man- 
ufacturing methods with the aid of 
a combination motor and genera- 
tor arrangement. It provides an 
inexpensive a d j us tab le-speed 
power drive for machines which 
need power in a wide range of 
speeds, saving the time- wasting 
exchange of intricate gears or 
belts to alter speed, and it is ap- 
plicable to many industries, in- 
cluding metal working, mining, 
aviation., printing and textiles. 
The new system simply changes 
alternating current to direct cur- 
rent to run a direct-current motor. 
This is accomplished by using an 
alternating- current motor to run 
a direct- current generator, and 
connecting the generator by wires 
to a direct-current motor which 
drives the machine. A direct- cur- 
rent motor operates over a wide 
range of speeds with good speed 
regulation, and it can deliver 3Vfc 
times the power when starting 



Dir etl. torrent metor (in bandi receive* power from genera lor an 
winch Sn turn fs drivin by oiler noting-cur rent motor 



than at normal op crating speeds. 
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Miniature Film of Human Hand Enlarged to Man’s Size 







As proof of the claim that gi- 
gantic mural enlargements can be 
produced from 35- millimeter neg- 
atives without showing grain, a 
studio recently 4 'blew up" one of 
these tiny films to the size of a 
man. The negative, slightly larger 
than a postage stamp* was en- 
larged 52 diameters, yet the re- 
sulting print, showing a human 
hand, was sharp in detail The 
hand was Illuminated by a single 
60-watt desk lamp. The manufac- 
turer of the fine -grain developer 
used in this demonstration said 
enlargements, when properly de- 
veloped, arc limited only by the 
size of available sensitized paper. 



Compare lilt of liny ccnJact print at lefi. wilh enlargement 
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CT rafiic accidents in 1940 took 
35,000 lives, and 1,320,000 persons 
— one in every 100 residents of the 
United States — were injured. 
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From Idboff Iq th« wqIs^s ocfgc the voiiouf ttcgei 
fff a iwan dive are shown in ihe picture above 

Six divert leap (imuElaneoutly from three different lav- 
«l$j below, each performing his favorite dive 



blame you. It's a long way down and 
even a champion hurts himself if he dives 
improperly* The painless way to learn 
high diving is to master the fundamentals 
on dry land and on the low springboard 
before working up to the higher platforms. 

Not even dives from the low board are 
performed properly by the average swim- 
mer. Fm going to tell you a few things 
that will make you better than average. 
Once you have learned the fundamentals 
of diving, your knowledge will stay with 
you all your life. 

One of the simplest dives and one that 
you should do correctly is the racing start. 
Use it any time you want to get started in 
a hurry. Stand in a semi -crouch, arms 
stretched back, and grip Lhe edge of the 
pool with your toes. Now fall forward % 
until you lose your balance. Spring to- 
ward the water with a terrific thrust of 
your legs and throw your arms forward* 
reaching for the water, You should be 
tensed and stretched as you hit. 
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Thfl if fhffl lutk ppiJtipn fgr Forwcird iomor. 
scult, he rad down, ormi dratping cinklos 



For □ rating start (ab»v«) grip edge of the praa! with 
Joes rand fall forw&Td, spring in q loward the water 





The racing start is a shallow 
dive and you should go under wa- 
ter only a fool or two. Start the 
crawl kick with your logs as your 
glide slows down and pul! hack 
strongly with one arm as you re- 
turn to the surface. Now 
you arc in position to start 
a fast crawl without los- 
ing momentum. 

Never make a dive un- 
til you ha\ r e looked to see whether 
someone is swimming below you 
and never dive into strange water 
until you have tested its depth, 

A well executed swan nr jack- 
knife dive from a springboard is 
beautiful to watch. Most swim- 
mers are slop py s p i i cigboa r d 
divers and yet good dives are easy 
once you understand what you are 
trying to do. Don't just hit the: 
end of the board and jump off, but 
time yourself to the rebound . The 
springy board will do most of the 
work if you give Lt a chance. 

Watch a good diver and you will 
sec that he takes three fast stops 
and a hurdle to reach the end of 



Taking ra# with 
perfect timing, 
rwe twic^mer* 
glide tllfOU fl h 
the air le aether 
In lwran div*a 
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To complete jackknife dive, above, swim- 
mer raises His lege, keeping his head down 

with thumbs clasped, one hand 
over the other; Keeping the 
thumbs clasped tightly will pre- 
vent one arm being thrown back 
when you hit the water, and avoid 
wrenching a shoulder. Your toes 
should be pointed but that's not 
all. Push out with your legs, tight- 
ening the thigh muscles, and then 
point your toes. That straightens 
your legs as well 

Always stretch for the water as 
you approach it. If your body is 
relaxed you will make a big splash 
and in addition you may be thrown 



Here J i how a eho-mpion Jooki in <■ iwan dive fwm a ac- 
tionary jjlfllform a i Olympic Swim SCdiant, Let Angela 

Posed picture below illulthlFM the position fat a SWQn 
dive. Tbit It □ goad preliminary practice far the dive 



the board. That's what you should 
do. During this approach you 
should keep your balance by 
swinging your arms simultane- 
ously at your sides instead of al- 
ternately, Raise your knee up in- 
to the air for the hurdle. Land on 
the end of the board on the balls 
of your feet and ride the board 
until it rebounds upward. That's 
the time to take ofT h at about a 
75-degree angle. Don't hurry. 
Take the hurdle and the spring 
slow and easy and use your arms 
for lift. 

Both hands and feet should en- 
ter the water cleanly. Your arms 
arc extended over your head, not 
with the hands side by side but 
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In practicing iwan d iiv* r stand on one loot, 
ilfetth this olher back, and eiMend srmj. 
Here Coach Swendtin initructi a pupil 



around and sprain some muscles. 

These fundamentals apply to alt 
dives. 

You won't be able to remember 
all these points at the beginning 
so you should do plenty of prac- 
tice on dry land. Practice getting 
your arms overhead with clasped 
thumbs and get you 3* head down 
between your arms. Sit or lie 
down and practice pushing out 
your legs and pointing your toes. 

Mark a path oil on the ground, 

1G feet long and 20 inches wide, to 
simulate the dimensions of a 
springboard. On this you should 
practice the three fast steps, the 
hurdle, and the takeoff. The av* 
erage diver uses 13 feet of the 
board. You will need plenty of 
practice because when diving you 
should do all these things auto- 
matically instead of having to re- 
member each point. 

You will make better swan dives 
after some dry land training. Stand on one 
leg, stretch the other back, and stretch 
out your arms. Alternate on each leg. 
Then lie down and stretch your arms and 
legs up off the floor at the same time- Re- 
peat these exercises at feast half a dozen 
times, at each practice. 



When you try the swan dive from the 
springboard you should arch your legs 
back while you are in the air by stretching 
from the waist down. Straighten your body 
and drop your head slightly as you near 
the water, and bring your outstretched 
(Continued to page 1 70) 



l*ft, SwendffllT ihldtut far bark (fi™. Cvnfpr, railing knee far hurdle that carriei you Jo end flf *pring- 

baar4 r bounce anil male** far bifttr |ivd. Right, cla»p thumb* daring dive, One band aver other 
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Incendiary Sabotage ’Pencil’ 
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paving between Peabody and Florence. 
Kans. Black-painted cement bars, 18 
inches long and spaced a foot apart, pro- 
trude about an inch above the paying to 
replace the usual center line. When a car 
begins to swerve into the center line, the 
wheels start vibrating due to the bars, and 
the motorist is reminded to pull back into 
line again. It is believed that the new pav- 
ing will keep motorists in their proper 
lanes and aid in preventing accidents. 
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Time Switch Run. by Alarm Clock 
Turns Radio On or Oil 



Any average-type alarm clock may be 
fitted with a special time switch that turns 
on the radio or an electric appliance, or 
turns it off, at any desired I hue. With the 
alarm dial set at the time you want your 
radio tuned in, the switch goes into action 
at the right moment. The attachment eon- 



Arrow indicates time iwilch attached to alarm dock 



sists of a knob that fits over the regular 
alarm key, a small chain that connects it 
with an on- and -off pull switch, and a cord 
with a special plug and socket for making 
connection with the wall outlet and receiv- 
ing the appliance plug. 
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Tides Forecast Inland Weather 
Over a Long Range 






ijj 

Studies by the uc e a n o g r aphic Instilu 
tion indicate that long-range weather fore- 
casts for inland regions as far west as Illi- 
nois can be made from the sea-lcvcl gauges 
at Miami, Fla. Changes in sea level were 
found to be due to fluctuations in the Gulf 
Stream, which in turn varied with ocean- 
wide winds. It is these winds which Influ- 
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Testing tfit incendiary bomb used by sabateyr* 



Incendiary bombs, made up like fountain 
pens, are receiving attention of law en- 
forcement officials in connection with na- 
tional defense problems, During the first 
World War such bombs, which produce 
flames hot enough to burn through steel, 
were used in sabotage activities and caused 
untold damage to Europe- bound cargoes. 

\ f. s s ■ 

"Machine Gun" Road Jolts Autos 
Encroaching on Center Line 

Careless motorists who weave in and out 
of their lanes on the open highway will re- 
: ceive a bouncing rebuke if they run into 
the center of a stretch of "machine-gun" 
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once continental weather, but they 
were too vast to measure until it 
was found that they move in the 
same great whirl as the tremen- 
dous Atlantic eddy, of which the 
Gulf Stream is a part. The inside 
of tills eddy is a little higher than 
its outside edge* and as volume of 
the Gulf Stream increases the 
American coast level drops slight- 
ly, Since the winds and the At- 
lantic eddy seem coordinated, the 
winds can be gauged by the varia- 
tion in sea level shown on the tide 
gauges. Strong winds cause a 
more thorough mixing of tropical 
heat with arctic cold, and result in 
slightly warmer weather hi the 
north and cooler weather in the 
tropic regions. Thus a geneml 
correlation has been detected be- 
tween the moan sea level at Miami 
and monthly temperatures as far 
west as Chicago. l'~" 



\f Pine Odor to Perfume Car 
Evaporates From Phial 




Filled with a liquid that will 
perfume the inside of the automo- 
bile with a refreshing pine odor, 
a glass phial clips on the car heater 
or other convenient place. It may 
be used, too, in the home wher- 
ever the smell of pine woods is 
desired. The liquid evaporates 



Clipping phinl pf pine scent tp car heiilftf 



Pipe Inspector Rides a Scooter 
Through 42 Jnch Main 




Pipe inspector eases his work with leader pushed by fool 



Not for mere exorcise or fun* but to perform, im- 
portant work, H. H. Wilke mnji rides daily on his 
scooter. His task is to make regular examinations 
of TVz miles of water mains being Completed at new 
ordnance works near Joliet, 111., to see that they are 
in line and properly joined. Because of the limited 
headroom in the 42-inch diameter pipes, Wilkening 
has found that the scooter provides a comfortable 
and suitably fast mode of transportation. 
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Hamper Has 

Inside a new washable 
hamper is a laundry bag 
iu can pull out and 
trie wash without 
touching the soiled clothes - 
Then a clean bag can be in- 
stalled. The outside co\ r er 1 
which fits over a rustproof 
lArarii frame, also is remov- 
ashingr and it 
match ed with the 

dieme of the bathroom. With all parts thus 
removable, the hamper can be kept sanitary. It re- 
sists water and mildew. 
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by comparing with knewii fwfH in Usnd~ 
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Upper right, ihn original Diets I engine 
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Tbit freq>pittan Olfo and LungCh ftlgirte 
built in !S67 r an early inltr nol-C-Ombutf iiSn 
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Part I 

By Roderick M. Grant 

C EVFNTEEN passengers climb out of a Strat- 
k_1 ollner at La Guardi a field and learn, amazed, 
that they made the trip from Chicago in 2 hours 
and 48 minutes — record Lime. The/ had breezed 
along n 19,000 feet up h at 270 miles an hour, 

A 13,900 -ton motorshjp slides down the ways 
at Tampa. Penguins on dress parade watch a 
Diesel-powered snow cruiser lumber across 
Antarctic ice qn a scientific treasure hunt; 
Bombers spill tons of death and devastation 
over three continents, A Dakota farmer flips 
the toggle switch to Eight his Li vln groom, and 
down in the basement an engine purrs softly 
into life to generate the power that lights his 
home, pumps his water, turns his grinder, op- 
erates his milking machines. 

Front page sensations these would have been, 
a generation ago. Today the aboriginal New 
Zealander and Lhe Indian far up the Amazon 
look up without excitement at the passing Clip- 
per. and nomadic Americans drive across the 
120- degree desert and up 14,000- foot Pike’s 
Peak without thought of the engine that takes 
them anywhere at the touch of a pedal. 
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Hare is the four-tlroko above, in 1 aki- 

and tomp region; be tow, the ihird or power 
Stroke vck a FF by spark, and exhaust 



People numbed by marvels take 
fur granted the internal- combus- 
tion engine, which, in loss than a 
century has made real man’s dream 
through the ages— to fly like birds, 
to swim like fish in the depths of 
the sea: which has raised man's 
standard of living to the highest 
level civilization has known, while 
it made possible the most horrible 
of uncivilized wars. 

But. how long can we lake for 
granted the interna 1-combustion 
engine? Some geologists think its 
twilight may come within the life- 
time of living men. For t while 
crankshafts can be turned by ex- 
ploding gas or gunpowder or alco- 
hol or coal dusL or even flour inside 
a cylinder; this internal-combus- 
tion age we live in depends upon 
petroleum. When the last barrel of 
oil has been sucked from the earth, 
men may turn first — as the Ger- 
mans already have — to producing 
synthetic gasoline from coal; then, 
as foresighted scientists afe al- 
ready doing* they may harness the 




Air-conditioning unit uf n streamliner, top. it 

ron by an inl-ttinal-qambuition engine bu^rtiaig- 
b allied (jo*, 1 1 pulls oui like a drawer 



Ihis portable gatoSiji*-engine-d riven tompri>s^ 
for d^livfiri cnmprnitd air tit ICO pound* for 
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Gat-gene rating p ro d i>i-i -of thareanl-b urg- 
ing units on Swtditfi ouioi ii shown above 



Lefl r the Obuglat s u pci r bomber gc-li avia- 
tion's biggest eng in*, □ 2 r QQD-hp. Wright 
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sun's power and the power packed in the 
uranium atom. But that will be the end of 
the internal- combustion era we know. 

How long the world's petroleum stores 
will last is a controverted question. A pre- 
eminent geologist recently said American 
petroleum stores would probably be ex- 
hausted in 110 yearfe; but* he added, there is 
ample coal to supply needs for 6,000 years. 



Another authority, Dr, Gustav 
Egloff, research scientist of the 
Universal Oil Prod dots Company t 
Is moreSfptiwM*^ 

“I believe petroleum is being 
formed in the earth at a greater 
rate than we are con.su ming it," 
lie says, pointing to the fact that 
oceans,, lakes and rivers abound with fish 
and mollusks like those found in many 
petroleum- bearing soils. Microscopic dia- 
toms identical with fossils found in Cali- 
fornia oil shales are being scooped alive 
from the ocean and yield two percent of oil 
— which might,, he thinks* be greatly in- 
creased under the temperature* lime and 
pressure conditions of the deep earth. The 



Tha DieieUpawaradl tug lolling its baptismal iplaih 
can tew ail barges tirilb ihe capacity of 240 tank can 

SDcOcii'-VacUUnt Oil Co. 



Maintoiner of itr»amlln« Diasel engine lifts cylinder- 
Kiod cover to inspect the valves an d injector rockers 
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Beginning* of the rt-vplvtiori in farm 
pewer^one of the firtt gn*alinc- 
d riven Cater pi Mart. Onto, I E ^&0 

entire worlds production of 
crude oil since the industry 
was bom would not fill a hole 
a cubic mile in the earth, “an 
in_si£n ifican t v o 1 u m e,” s a y s 
Dr. EgJaffj “compared to what 
nature must have produced 
and still is producing. 51 

He offered this, prophecy: 
"In view of the increasing 
volumes of crude -oil reserves, 
the probability of continuous 
crude -oil formation, better 
utilization of crude oil and its 
products, and considering the 
trifling volume of petroleum 
used to date., one can look 
with assurance as to the fu- 
ture oil supplies for our every 
need for thousands of years," 
That from a top man in the 
industry. So you may live to 
see the death of the intermd- 
combustion age, or you may 
be witnessing only its birth. 
At any rate, let us glance at 
some milestones in the devel- 
opment of this power package 
so fundamental to peace and 
war in this year 1941. 

You may credit a German 
monk of the fourteenth cen- 
tury, Berthold Schwartz, with 
originating the internal-com- 
bustion engine, for he is gen- 
erally acknowledged the in- 
ventor of gunpowder and the 
gun. There are also reports 
(Con firmed So page 172) 



C anl rail I lie gran d daddy 
ern Caterpillar Diesel wording on a 



wilh this brute af a mod- 
high way jab in California 



Below, mechanic* ready -a stx-cortmrelor racing car far the gun 
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Speedboat Tows Small Plane to Study Takeoff 




of 



Tests designed to reduce the tendency of 
amphibian planes to porpoise, or lunge 
when gathering speed for a takeoff are be- 
ing conducted at Long Beach, Calif., by 
student engineers of California Institute of 
Technology. Specifically, they are attempt- 
— *frig to verify a theoretical solution of the 
problem as worked out by the Cal Tech sci- 
entist, Prof. Robert Millikan, Used in the 
tests is a $6,000 scale model of a Consoli- 
dated twin -engine flying boat, designated 



as Model 31, which is atLached by means of 
an outrigger to a fast speedboat. The mod- 
el is hauled at varying speeds past stakes 
set at 30- foot intervals along shore, and 
the action on water is checked by members 
of the" crew aboard the speedboat who take 
motion pictures- and make constant speed 
recordings. Information on the travel angle 
of the model's keel in relation to the water 
at various speeds and under different con- 
ditions is of particular value. 



^ ^ (/Portable Radio Therapy Unit Gives Treatments in Auto 






Short-wave radiation treatments now 

may be taken at home, at the office, or even 



tsSf 1 Lf> cnnlrnl panel tar ihd rbwcvci therapy unit 1ft m&untod art hack of nufc 

seat, flight,, irt stalling malar-gnrmrat^r i n trunk C&m parlmenf CiF car 



while riding in a car by using a thermodyne 
apparatus designed by Dr. Lee de Forest* 
radio m entor, -This type 
adminis- 
arinritis, neuri- 
ui& r W4M-&, lame muscles 
and similar ills, The au- 
tomobile unit includes a 
motor generator for step- 
ping up current from the 
ear's battery, a control 
panel that may be at- 
tached to the instrument 
board or to the back of 
the front seat, and two 
terminal pads, one of 
which is placed on the 
seat of the car and the 
other on the floor under 
the feet. The thermodyne 
also is effective in keep- 
ing a person warm while 
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working a cold room, in an ex- 
posed place, or while driving in 
the winter* In tests* people using 
the radiation pads have remained 
warm and comfortable in their 
shirt sleeves with the Windows 
open during cold weather* Cost of 
the power required to warm the 
body by means ql short waves 
amounts to about rme-temth that 
of heating the ent 

jr-m 

Rain Suit for Sportsmen 
Folds to Small Size 

Always ready for an unexpected 
rain, a waterproof jacket and 
trouser set, weighing about six 
can be folded away in a 
pocket,, tackle box, golf bag or au- 
tomobile glove compartment. It 
makes u package approximately 



Transparent Beds Help Nurses 
Care for Hospital Babies 
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AlNfrfeuhd visibility af be by ii by Tnariiparent be spinet 

ut*dl in hospital, helping nurse keep wn^h ever infflfth 



Streamline bassinets that are transparent on all 
sides have been installed at Mercy Hospital in Chi- 
cago, Ilk, enabling nurses to watch more closely 
over their new-born charges. Made of plastic ma- 
terials, the new units can be converted into oxygen 
tents or^ncubators. 

Latest "Trackless” 

For Reconnaissance Units 

Officials of the War Department were given their 
first view recently of a "trackless” tank which is a 
departure from former types and may offer wider 
military use. Preliminary tests made at Fort Myer, 
Va., indicated the tank may be adaptable for recon- 
naissance purposes. It is reported that plans are 
made for redesign of the superstructure so suitable 
weapons may be added. 




Army Tests 



Oilier wearing rcTfl *vii which may he 
Sot on flff and I folded awoy at in Lrtgct 

five by eight inches. Worn over 
the regular clothing, the suit pro- 
tects the entire body. The Pliq- 
sheen treated rayon, of which it is 
made; . is windproof and moth- 
proof, will not mildew j shrink or 
stretch, nor become sticky or still. 
Rubbing a damp cloth over the 
surface cleans it easily. The suits 
arc made in green, brown, yellow 
and white, in all sizes. 
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RANCH 




El k hound pups in ahp ,f nsa- 
tejnilp word/' tibovp, await 

arrival <>f mo-lher wEah Iheir 
lundh. loft, a pair of Nqj- 
Wflgraq elkhaunds go pic- 
nicking in the nation wegan. 
The ranch aocommodargs 
150 da^s the year ofound. 
"Show JJ dogs are font i* 
Stpa^mbpj- to grow thick 
coals in advance of ah 5 rea- 
son in -tropical Lqs An- 
geles. Nq^ dogs stay there 
while Iheir mailer! ore at 
sea; vacationers send iheir 
pen yp to the ranch for 
holiday*., &slow, p pair pf 
wolfhounds start for an oyh 
cor 






Plenty of us would like to 
lead cl dog's hfs of it is 
hvpd on the Canimri Dude 
Ranch in rfm San Bernardino 
mountains of Californio. 
Those 00 w guesls, a-hav^ 
apparently believed whot 
ihey read in the advertise- 
ments, for they -arrived oil 
decked put in rr dudn JJ togs. 
The ranch is realty 0 b-oard- 

ing ke-nnol in a hadonof for- 
GS'h for from human habita- 

ti-on, whore dogi with "fira- 
crnckor" or dry nerves ecru 
sen I for rehobilirpiiori 
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Newfoundland puppies romp to- 
gether an the porch of cj bunk 
house, shove. Each ^guell" is 

□ Ma Mpd can individual Imuit with 

□ 15 by 40- foot runway. Thel-E 
are exercise corralt, dispensary, 
‘ "maternity word/* and sanitary 
kitchens w li e t c more them 200 
pounds of ground nk^f are pre- 
pa tec! For n single Ifnediirg, along 

with biscuit, 5 h redded wheal, cod 
liver oil and eggs, Special diets 
are available for dogs wilh fin- 
icky StafflOChs. Tile I Lanin a Wrier S 

raise Newfoundlands, Norwegian 
EtkhaUnds, Irish Walthaundi and 
ChaWS, Irt thg ham*)* n?pm r be- 
Uw r “Klondike/' an A ia skein 
husky, awaits his personal leash 



Above, d Newfoundland carries the dag lunches on q hike or- 
gan iiecf for bis fellow guests, Below, a hungry collie forgets 
table manners when Ihe chuck wagon rails up to the door with 
JJ chQw/_' Six hired hands at lend the dog g utils in peak season 
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^veral frequencies. It also 
dLWL on several frequencies si- 
mimaneously. Replacing complicated and 
expensive switches or a multiplicity of an- 
tennas, the device has made possible the 
development of directional antennas that 
work exceptionally well with TWA r s two- 
'™” ^winpnri^ The new system permits 
oented remote from all 
terterence since signals are deli™™ 
receivers through a single buriea wire* 
Tests have shown the new antenna to be 
free from interference when installed in 
the vicinity of other antennas which were 
being disturbed by electrical noises. 

^//, — — 

Nonspill Can for Use on Bench 

Helps Clean. Small Parts 

For use on a bench where small parts are 
cleaned with inflammable liquids, a non- 
spill can that reduces evaporation to a 
minimum and guards against fire is avail- 
able. The parts are placed in a perforated 
metal dasher mounted slightly above the 
fluid level, When the dasher Is pressed 
downward the cleaning fluid Filters through 



Typewriter »ver on small deik form* two a-hslv^s el 
* 1 whtfn Open. Inifit shows Ft clflecd QYOT machine 



Typewriter Cover on Table 
Enlarges Top When Open 




Combining two useful purposes in one 
unit, a dustproof cover of the turret- top 
style, hinged to a typewriter desk, forms 
extra working space when it is lowered. 
Closed, the table top measures 17 by 20 
inches, and opens up to 17 by 38 inches. ** 



TU&£ H0LPIN& 
SPAING 



FLUID 

LEViL 



One Antenna Replaces Many 
With Aid of Coupling Unit 

With the aid of small cans containing ^ 
coupling unit recently patented by Howard 
Kj_Morgan, Transcontin ental a nd Western, 
Air, Inc., nnlF^S9io antenna may be used 



Inflammable liquid in (an ri*et ihroujK perforated 
dather P shown in intet whin it is prss**d downward 

the screen and flows over the parts, and 
, -.when released it is forced above the liquid 
level by means of a vertical coil spring. 
The hinged cover, supported by a metal 
stand, is convenient for drying parts. 



(| You can obtain additional information 
about commercial products described in 
this magazine by writing to the firms listed 
in the Where- to-Buy- It index, page 4- A. 



Coupling unit hit one nnl«nna do (hr work of many 

43 



POPULAR MECHANICS 




t'SO) 





l Battlefield X-R 



Fastest portable X-ray 
J - AlL - world is the battle- 
unit being distrib- 
bases in the 
and its pos- 
it takes just ten 
to set the ma- 
chine up in the fie kb and 
then it permits X-ray ex- 
^^amination of one soldier 
^.per minute. Its purpose is 
^ to locate the position of 
bullets and shell frag- 
ments in wounded men 
where hospital facilities 
are not available, partic- 
ularly in making direct 
studies of the patient 
without the use of films, 
can be used* however* 
for making X-ray pio- 
^tures as well Regulation 
'^army stretchers will 
q^serve as tabletops for the 

unit. The stretcher bearing a patient can be 
placed directly on the frame and removed 

Jjj- i/ y 

Pyrethrum Reaper Opens Up a New Commercial Crop 



Without ‘ivOuUrlq for If&iH.pflrhcficin l<i a hospisnE, ^xaminfi-rfi con ip4t hul- 
Lets a nd shell Irbejmc-nli in wou.nd'nd LqJdii^rj with rhii po-rtah I* X-roy 

again after the examination has been made, 
so that, the patient need not bo disturbed. 






^”™erci.al production of pyrethrum 
■"H in making insecticides, has 
bJe in this country with the 



invention of a mechanical harvester for 
pyrethrum heads. The machine, combin- 
ing features of a com binder and a cotton 
stripper* was built by 
U* S. Department of Ag- 
riculture engineers. Four 
acres or more could be 
harvested by two men 
with the machine in a 
day. Pyrethrum, with 
flowers resembling white , 
daisies, is a dose relative 
of the chrysanthemum. 
Because it could only be 
harvested by hand it has 
never been grown com- 
mercially here* but is im- 
ported from Japan, Yugo- 
slavia, Brazil and Kenya, 
It forms the base of the 
popularly -used fly and 
mosquito sprays. 



Thh (torveiltr ii gclhttfng pyrnlhrym hnods r fr^m which in wet 

£prfl-yi ore mads. Pr«viou&Ey pyrnlhri/m Rowers til way* were hqncUpiqlccd 



CState taxes on gasoline 
and motor vehicle regis- 
trations last year aver- 
aged $40,59 per ear. 
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Picnic Grill on Folding Legs 
Has Removable Ash Pan 



boards i nstead of through them, is offered 
as a solution. When plaster is laid over the 
boards* the nails permit a resilient tie be- 
i uvon the studs and plaster, thus reducing 
lIu danger of cracking when the building 
setups or the framing members warp. 



U* 3* Loses 4>402 Square Miles 
In Remeasu rement of Area 

In the first remeasurement of the conti- 
nental United States since the census of : 
lHhii, the 1&40 census shows a net reduction 
of 4,402 square miles for the total area. 
The basic remeasurement embodied a 
number of boundary changes, map im- 
provements, new surveys and court deci- 
sions affecting boundaries. The total area 
unw is 3,022,387 square miles compared 
with 3,026,789 previously. An increase of 
3.352 square miles in land area was report- 
ed, but inland water area decreased 7 t 754 
square miles, There were alterations in the 
accredited area of every state. 

£ , ' „ ^ ^ 
2 . 2 . ■ — — 

Automatic Tool Bends Tire Valve^ 
To Fit Any Auto Wheel 



Outdoor char cool grill whh llielvflK ot endi and a 
windshield ai beck fglck compactly qe ihown in iniet 



Picnickers can prepare a full meal out- 
doors on a collapsible grill that is 16 inches 
high when set up on its folding legs. The 
cooking surface is 9 by 18 inches* and re- 
movable shelves at the ends provide a place 
for extra pans or utensils, A sliding pan 
retains ashes and sparks, keeping them 
from falling on the ground, and there is a 
windshield at the back of the grill. When 
folded to a size of 10 by IS by 0 ] A inches 
for storage, the legs are pivoted upward, 
shelves and windshield are stored inside 
the grill, and the unit may be carried by a 
hinged handle. 



■% 



ige 

pedal Nails in ’'Floating Wall’ 
Reduce Piaster Cracking 




Strains and vi- 
brations resulting 
from the natural 
movement of the 
walls of buildings 
are the chief rea- 
sons for cracks in 
plaster. Now a 
"Floating Wall" 
Comprising wallbnards fastened by a grid- 
covered nail which is pounded between the 
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Fnitc-nc-d firmly TO a benfb, This Vo lvE-h*rtd in 9 
in-fly bt 5 #l for oily pn gin r r?q u in; d by DUlfl whc&l 
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Guesswork may be taken out of tire- 
valve bending with an adjustable tool that 
shapes valves to fit any wheel design. A 
chart is furnished showing all wheel speci- 
fications which enables the user to set the 
tool so it will bend the valve to any desired 
angle. Small in size, the tool cart be fas- 
tened to the edge of a bench. 




$w 

$ 2 , 000,000 



v-* 

Th* Vflrgiri with tie*# 
blade in place for rapping. 

If cutter ii lucky, diamond 
iplili olong block lines 
which indicate graauet cut 
with another diamOrid 



loft r gutter marking carnet 
to be tawed off diamond 



5* 
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'HE sit*? of a womans p.j 



T^HE si£e of a woman's palm and injured 
1 for a million dollars* the Presidents 
Vargas diamond, fourth largest ever found, 
is being cut into small gems that will sell in 
aggregate for about two million dollars. 

Weighing 72 13. ft carats and shaped rough- 
ly like the geographical outline of Brazil, 
the country in which it was found, the 
Vargas was studied and tested for IS 
months before the first cut was made with 
amazing accuracy a few weeks ago. The 
reason for that lengthy period of prepara- 
tion was that one slip might have shattered 
the big diamond into a handful of dust, 



Ever since Harry 
Winston bought the 
st^riCp he had expe- 
rienced tortured 
dream k of seeing the 
Vargas crumble to 
L ' 'salt** under the cut- 
ter^ hands. Such 
things happen. 

In order to elimi- 
nate as much of the 
risk as possible, hun- 
dreds of glass replicas were cut; the dia- 
mond itself had been subjected to every 
known lest, to determine its exact struc- 
ture and brittleness. As a matter of fact, 
the usual procedure was reversed in the 
case of the Vargas. 

Ordinarily after the lines of cutting have 
hnen marked in India ink on the diamond, 
another diamond U used to cut a tiny 
v' edge- shaped groove along the main line. 
Then a Swedish steel blade is inserted; the 
blade is tapped with a mallet — and 



von 



either 



have two diamonds* or a small 
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Afepvp, mp!Hfln«di1br 54m tul 

from thi Jonkcr diom&nd 
weighs SO carats 

Riglii r wrought if ^ n 51*1*1 
guarding room in which, the 
Varfat ii being col 



Because of the Unusual 
grain of the Vargas, it 
was decided to saw It 
first. Usually this proc- 
ess is reserved for the 
smaller pieces cut from 
the cleaved oblongs. 

The saw is a bronze 
disk, 3/1000 inch thick, 
which bends as easily as 
paper. The edge is im- 
pregnated with a mixture of diamond 
dust and olive oil, turning at 2,500 
revolutions per minute — at a faster 
rate it would slide without cutting; 
slower it would wobble and waste 
more of the diamond. In effect the 
saw is a cross-cut, and must be used 
across the grain.; cleaving is done with 
the grain. 

Ill cutting any diamond, 45 percent 
or more is lost in dust. Usually this 
dust can’t be saved. For making dust 
used in cutting, industrial diamonds 
are ground in a mortar that looks like 
a lead pipe cartridge. The dust is 



ground so fine, it will pass through 
a filter that will hold water. 

Back in 1933 two brother^ Bra- 
zilian farmers, were* walking 
along the bed of the Santo An- 
tonio River and picked up a rock. 
At first it looked like a hunk of 
sail. But after they threw it away, 
Manoel Evancio, one of the broth- 
ers, noticed the way it caught the 
sun's rays. To satisfy himself, he 
brought the "hunk of salt" to a 
broker in Rio de Janeiro. 

In a short time ManocTs sus> 
pic ion was confirmed— it was the 
fourth largest diamond ever 
found, the Vargas. The brothers 
were paid more money than they 
could have earned in the course 
of their normal life span. 

In a couple of hours diamond 
merchants from Antwerp 
to Johannesburg and New 
York had heard about the 
find, and were making 
feverish plans to buy it. 
One of these was Harry 
Winston. And. while he 
was one of the first to ar- 
rive in Rio de Janet ro, he 
was too Late. The diamond 
had been sold to Qswaldo 
Dautez do Reis for $400 f - 
000 and sent to Amster- 
dam. That was the begin- 



, ruliF htlpi ts JsrfifiiVi 

the iiifl of Hr* Bftmliart 
diamond 
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Ufi, vault in which ihe Vorgai is kept hoi lolid steel 
doofs, «ech T6 inches ihiclt -and arranged in layers. 

|l ix pralecfad by an cIdcJme alarm 



Th a Vargas, being held hy ihe young wo* 
man, it ulme*i ih* sit* of Ker palm 

mng of a chase which kept Winston 
traveling four months, during which 
"time he covered over 20.000 milcs- 
Evenluatly he bought the diamond. 
Unbelievably, though it was insured 
for i\ million doll gars, it was shipped to 
.America by ordinary registered mail, 
at a cost of 7D cents, with no more .spe- 
cial precaution than one would take 
in shipping a silk shawl , 

However, in this country, at the 

{tortlinijed !□ pege 162) 



Spec; idly ddnxtruclpd tv p h-ftldi Varies diamond 
□ gajjiil brdn» cgiring bladi>. Nest itep ii lei turn 
On thr powrr — and hope far Ihfl bext. Thii. is haw One 
carnr-r wdl sawed ©ff before splitting fch© s-lane 
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Tiny Filaments Are Welded 
Under Magnifying Glass 




iemsiin minutes, instead of the hours re- 
quired by ordinary analysis methods, and 
will simplify the work of the medical sci- 
entist and biologist. Using a measuring 
apparatus called the polarograph* Dr. 
Langer sets dials to correspond with the,, 
voltage of the substance to be measured, 
somewhat as a radio is tuned in to a ccr-^ 
tain station. Then he reads on a dial the 
amount of current passing through the 
solution, and thus can toll the amount of ^ 
the particular substance it contains. Es- 
sential parts of the apparatus are a reser- 
voir of mercury, a small storage battery 4 
and various electric meters. 



LH3 
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Transparent Leaves of Album. 
Seal Themselves Over Photo 



"t 

;3 
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Self-Healing pages of a new scrapbook 
eliminate all need for the pasiepol or brush ' ^ 
or flatiron. Photographs* clipping's or doc- r , 
uments are laid in position oil the page, * ^ 
then the transparent page is laid over 
them, automatically scaling them in the ^ 
book. No heat or moisture is required. The ( * 
transparent covering protects the exhibits Lr* 



SpOH-walding n 'filamt>nt 1 1.000 inch in diameter 

sp d-o-licfito a job it is done under magnifying gluit 

One of the most delicate of welding op- 
erations is involved in the making of the 
tiny, K- shaped filaments for thermocou- 
ples used in measuring high-frequency 
currents or voltage. The nickel- chromium 
filament is 1/2,000 inch in diametcr T one- 
fourth the thickness of a human hair, and 
it must be spot- welded into the posts of 
the thermocouple stein. This welding 
done under a magnifying glass. The stem 
is afterward sealed into a tiplcss bulb. 



J \ 

Chemical Analysis Made Quickly 
With Electric Current 

Chemical substances present in 
lionths r^L ounces can be measured 
rately by recording tiny electric currents 
passing through the solution being tested, 
says rii- Alol» L&nger, research chemist at 
Wa^linghouse Research Laboratories, East 
Pittsburgh, Pa. This method solves prob- 



Top, placing pholograph under Iramparenl pegej be- 
low, foaling the pie lure by tint pie proffure on page 
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Camera on Riders Back Gets Movies of Hunt 




Z J Sf 

Ladder on Wheels Teaches Six Roller Skaters at Once 



"Wearing a movie cam- 
era mounted in a special 
rigging on his back, the 
noted huntsman. Grp^ej^- 
V a n d pv ener t r ecorded 
some amazing action pic- 
tures of riders following 
him over the jumps. The 
shots were made for Par- 
amount^ fil m "V irgi nia.?! 
An idea" of Director Ed- 
ward H. Griffith, this is 
said to be the first time 
the stunt has been used m 
making movies. The film 
reflected the movements 
of the cameraman -jump- 
er^ horse, as well as those 
of the other horses fol- 
lowing close behind. 



tPPn P 
moviet 
t i an 



haldcr SffDppnd avor hi* 
sh&ulders-. (SGttpFir <T typ- 
ical ic?np (aught by (°m- 

arn ah Swing PHcf 

J"Fdtr g|aing aver hurdle 





Roller ifctil? jriiira^la r h?r« hat ftu« ledrit^ii eliciting Is whi«kd ladder 
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One Instructor can 
teach six novices at a time 
the art of roller skating 
without much risk of 
spilling them on the floor, 
by using a "floating lad- 
der 111 designed by Tim W. 

Smith, -manager of a rink 
in Fours tain City. Tenn. 
The beginners learn to 
balance themselves while 
clinging to the ladder 
whltfh rolls on three bicy- 
cle wheels, one in front, 
two at the rear. After 
three such lessons a slu^ 
dent is usually ready lo be 
turned loose on his own. 
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Gro^vintf Initialing board witk 
tol d*viwd fer ThpT purp?i« 



Applying rn?y Irating til<? bflnid la ceil- 
ing by nailing rl to joiiti 

Below, levling fire-#-&*i stance of ovineral- 
wool insulation wi«!i blow tarch 



T TOW hot can your house get under the 
1 1 summer sun 7 Hotter than you thmk f 
possibly, since mid- year temperatures of 
150 degrees Fahrenheit are not uncommon 
inside the outer walls of typical uninsu- 
lated frame houses, Un vented attics on a 
normal summer day may go over 115 de- 
grees Fahrenheit, holding a thick blanket 
of hot air that keeps the interior of the 
house below" from cooling off. 

Something can be done about such a sit- 



uation by the man who 
owns his own fiorrie. Thai 
thing is to erect a barrier 
against heat waves at- 
tacking bis home— a bar- 
rier that also will afford 
protection from, cold in 
winter. Relief from torrid 
summer temperatures 
lies in the use of modem 
insulating materials, in- 
corporated in the house at 
the time of construction, 
or added to the house that 
has been built without 
adequate insulation. In- 
sulation also provides the 
answer to the home own- 
er who wants to reduce 
his winter fuel hill, add 
to the comfort of himself 
and family, and make 
other gains in the way of decorative inte- 
rior finish, healthful living and enjoyable 
atmospheric: conditions the year round. 

Heat always seeks the lowest tempera- 
ture level- If the inside of your home is 
cooler tli an the outside, the heat seeks to 
enler and even things up. The more of that 
heat you keep outside,, therefore, the cooler 
the interior of your house will remain. In- 
sulation, slows down the passage of heat 
through the walls, summer and winter, 
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INTO YOU R HOME 

{ i -r M ^-r^erf __ 



- Applying intwltilinp belt* in sMk, 
'An Y ham-n flwnnr tan da I he job 

j ^ hence it is tke 
j : er ? s ally 5n combating un- 
‘ - ^ desirable temperatures. 

r - w Wall or ceiling insula- 
X '4 lion makes inside surfaces 
# i cooler in summer than 
J they otherwise would be, 
ben.ee lessens the feeling 
J of heat in. the room — the 
feeling you get when you 
*=4 enter an uninsulated room 
j in the summer. Ex perl - 
ments have shown that in- 
ejS sulat ion -board sheathing 
' on a house, plus 
• inch tnautetton lath, will 
keep out 42.3 percent of 
the heal that otherwise 
would pass through the 
the walls. It also will keep 
in the same amount of 
heat in the winter, which 
would be lust otherwise.. 

Modern insulating ma- 
terials arc produced in 
several forms for use 
where one or the other is 
best indicated. Flexible 
insulations, known as 
blankets or quilts,, and 
made pf eel grass, animal 
hair* wood fiber, mineral 
wool and other fibers; the 



Haw thjple*ppcd! insulating b^rd mey be applied lo a flat 
deck i a teet guI hear in -maimer Pfid i*pl it in during winter. Be lew, 
sHjciienul ef building shewing lypi^qi] ysci of Oru^Turot i ulu- 

lating bpnrd- Seme application! at« practical: -gply for now heuiei 

INiULATlOH 0OARP 
SNtnHiNG 



INSULATION BO*SD 
TlftJE 



INSULATION flQMO 
SHEATHINO 



INSULATION BCAfeU 
— interior finish 



SWIHGLE5 



INSULATION 
BPASie PS.ANI? 



INSULATION BOARD -*=! 

Tuf 



woqp sspi^S t 1 - 



PLA5TIC 

PaI-mT 



insulation 

BOARD PLAN& 



INSULATION 

^UltC-NO 

UOABU 



INSULATION 
BQARP 
SHtAllH-iNG J 



INSULATION 

BOARD 

iNrituOR 

TiniSH 



INSULATION 
BOA 4u LAIN 



E-RICK VENEER Wi 



INSULATION BOi,6D 
BETWEEN f LOOPING 
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throughout as sheathing* 
as plaster base on exte- 
rior walls, and us floor 
and ceiling insulation 
and interior finish, 33*4% 
of the heat may be saved, 
with a dollar value of 
$48.10. Installing weath- 
erstrips will save 4.2% 
additional fuel, worth 
56.18, By adding storm 
windows 12.1% of the 
heat may be saved t an 
oil-cost reduction of 
S17.80, A combination of 
the three cuts the fuel 
cost approximat ely in 
half, or shout 873.10, 

Since Jess heat would 
be required, other sav- 
ings would come in the 4 
form of a smaller healing m 
plant and smaller radia- 
tors and accessories. 

Its a home of the type V 

mentioned, insulating t 

costs run about like this: ^ 
Weatherstrips, SSO; 
storm windows, $90; *. * f - 

structural insulating 
board, S18 Gl a total of - 
S3ECk Thus the fuel sav- 
ing would pay this cost " 
in about five years 1 and 
the saving continues as 
long as the house stands. 

If a man is handy with ■ 
a saw and hammer ho 
can insulate his home, 
using insulating board, 
for those are really the 



Above, the percentage* of heat 
"tle-pped" by adding invulaiian 

BetavVj herliontal Irciula ling-beard 
sheathing it applied to wall studs 



Inflating lile board moy be applied 
*a veiling by u*mg an ndh^tive 

+ tHP type of insulation, 
made from mineral sub- 
and produced in 
granular* powder and fi- 
brous forms, which is 
?J or hand -packed 
into place between the 
t met Ural members of a 
building; reflective insula- 
eithor sheot sled or 
bright metallic foil (usually 
aluminum), and the board 
w hich is essen Lia Uy 
manufactured insulating 
“lumber,” made in many 
forms for every possible use 
in insulating, in construction 
as actual building material, 
and as decorative interior 
finish, such as beveled tile 
panels for ceilings, wain- 
scots, overlay borders and 
friezes. 

Heating costs are cut ma- 
terially by proper insulation. 
For a typical seven-room 
residence, a brick veneer 
fiame structure without in- 
sulation, but served by an 
efficient oil- heating plant, 
the cost of a season's heating 
is $147- But by utilizing 
structural insulating hoard 
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only tools needed for the job. He would run 
into difficulty in trying to install blown-in 
mineral wool insulation himself, since spe- 
cially-designed equipment is necessary i 
and this is usually leased to insulating 
contractors by the manufacturers of this 
type of insulation. 

The home owner, though, who has an 
unfinished attic, may do an effective insu- 
lating job himself. He can install baits, 
blankets or reflective insulation between 
the roof rafters and between the ceiling 
joists, covering them, for utmost efficiency, 
with insulation board. The materials can 
□Iso be placed in the attic floor. If he wishes 
to walk on his attic floor he will cover the 
insulation with flooring.. Thus he may 
transform a useless, unattractive attic into 
the basis for an added room, or perhaps 
two. By using structural insulating board 
he can finish the job by placing room walls 
to the best advantage. 

For the man who owns a home in which 
he is already living, insulating board can 
bo utilized in a number of ways to give 
him not only effective insulation, but also 
a wide variety of decorative schemes. 

If you are planning to build a home and 
want to insulate the walls, you may utilize 
insulation board sheathing on the outside 
of the wall studs, with insulation board 
lath (and plaster) or interior finish insu- 
lation board on the inside of the studs. 

For a house already standing you can 
forego the sheathing, leaving in place the 
lumber sheathing already there, but you 
can nail furring strips over the already - 
finished walk of the rooms, and attach in- 
sulating board to the furring strips. If a 
decorative insulating board is used, you 
have your choice of any number of beau- 
tifying designs. 

Insulation board may be sawed, beveled, 
grooved or hand-earved ? and, because dif- 
ferent surface textures are available, at- 
tractive interior finishes may be obtained, 
by alternating different textures. 

A given thickness of insulation will save 
a certain amount of fuel, in the case of 
winter heating* but it docs not follow tha : . 
twice the thickness of insulation will save 
twice as much fuel. For instance, insula- 
tion board sheathing and plaster base, used 
instead of other sheathing and lath, result 
in saving 42.3% of the heat that otherwise 
would pass through the wall. The sheath- . 
mg and plaster base have a total thickness 

iJCcjuMtiu fed to poge 162 ) 




Cup Holder for Top of Desk 
Seals Out Dust and Dirt 



taking ihe place of untanilary glau tumbler w*cd On + 
lap of dtik, thi-s cabinet keeps paper rupi -clean ■- 

"W 

Built in suitable design to take its place 
beside the desk-type water bottle, a 
streamline cabinet now offered holds sev- 
eral days 5 supply of paper cups. Cups from 
3 !k to 10-ounce capacity may be kept clean 
within jhe dust- tight compartment. 
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Electric Clock on Refrigerator 
Defrosts It Automatically 




Defrosting is performed automatically on 
..one of the latest elect lie refrigerators. A 
synchronous, self-starting electric clock is 
' installed on the front of the refrigerator* 

below the door* and this starts defrosting 
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Setting the electric clack In lh« base of Ike refrigera- 
tor ta i lari fh-e ctafraifer a* pighl 







l lw 

- n.I 



> 



\ ytJ. \ 




AUGUST, 1941 



*1 A 



r 



i i 

y 








py 

I 






Geafgfr C I i u i r In- 



"Rocking Wings” Take the Bumps Out of Flight 

L V Mi i If if J . j- 



vtnlor Etep, left) wim 
a sco1« medil of hit 

'T/’Wing crafi. H* 

railed ihe pioweted 
mnd«l BMhnutlivflTv 
on d novol mount cm 
tin eulemebile (HqIiI) 



Abevf, adjusting flap an movable wingj paint af ton- 
til ever re(btr fin mla hole at arrow. EM$w P mold of 
fuselage used toi ih apt thfr lripl«' plywood cabin 



Nearing completion at a Dayton factory 
is a unique airplane with "'rocking wings” 
that break the conventions of aeronautical 
engineering, George Cornelius is I ho clc- 
stgti.er who conceiv^The idea of movable 
wings capable of automatic adjustment to 
wind stream variations, to “take the bumps 
out 1 * of flying. Besides the claims made for 
high maneuverability and smooth riding, 
the plane is expected to be 10 or 12 percent 
faster than comparable craft of conven- 
tional design, and roomier, with side- by - 
side seating. 

The movable wings are, in effect, them- 
selves ailerons and elevators responding to 
the “stick/* They rock on long cantilever- 
built members within the wing structure. 
Each wing will change its angle of attack 
as much as nine degrees in unison, or they 



Thi- drawing shawt haw Ih# wing I, 
? o cited 1 m unison or opposition, ncl 
□ s niFErtins and a leva tori- 
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can vary from each other as much 
as six degrees. By setting the 
controls for a steep bank the pilot 
puts one wing at an angle six de- 
grees at variance from the other. 
Flaps within the wings operate 
automatically to justify changes 
in the wing angles. When the 
wings are set at the maximum an- 
gle of attack, for landing, these 
flaps lower to act as air brakes. 
The division between the movable 
wings and their anchor section 
is about two feet from the fuselage. 

Another novel feature of the 
plane is the forward sweep of the 
wings, which form a V with its 
base at the tail, the tips of the V 
corresponding to the wing tips. 

The plane will be powered by a 
130-horsepower air-cooled motor 
and a top speed of 15B miles an 
hour is planned. The over-all 
wing spread is 30 feet, 6 inches. 
The four -seat plane is 17 feet long. 


Grenadier Guard on Cycle 
Packs a "Tommy Gun” 

England’s Grenadier Guards, 
famous the world over, are being 
mechanized to meet the threat of 
invasion. As part of the new or- 
der, some of the renowned fighting 
guards ride motorcycles mounting 
sub -machine guns so they may 
speed well equipped to defend any 
strategic point. 



Magnified Shadow of Watch Part 
Reveals Any Imperfections 



Grenadier Guard riding mafoTcyde hai "Tommy gun" m fifing: posiliaro 



iscapement wheel far watch being inspected by comparing ill 
ihadow, g really magnified,. i ,wilh an u'liargcd Hale drawing 

Magnifications of xdtfrc tfrah Ifrtfr dlanvetors creat- 
ed by an optical enlarger enable workmen at the 
factory of General Time Instruments Corporation, 
LaSalle, 111, to detect and discard defect iveTSteres 
by~comparing sm l al] manufactured parts with stand- 
ard drawings. The illustration shows a watch es- 
capement wheel being 
examined. Light rays 
made parallel by a con- 
denser system are focused 
on a drawing board after 
passing the tiny wheel 
which lies m a glass tray. 
The greatly magnified 
shadow falls on a careful- 
ly prepared scale drawing 
of the part, and any devi- 
ation from the factory 
standards of tolerance 
becomes apparent imme- 
diately t since the shadow 
of an imperfectly made 
wheel would not fit ex- 
actly within the lines of 
the enlarged drawing. 
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Slight, Iota it (oleviiJqn techniques ore shown by pu thing 
bulton of receiver equipped wiih 12 -Inch screen, Below, 
left, machine thoi produces “ear l^lquake' , ' , a I touch of o 
button, Record on lope is idenlkal with that io k c n dur 
in 9 actual "quake, Be low H rig hP^ models of p!anrr> Jy pa- 
st? and 5otUfn rata So when bullan is prrisrd, Baih Sot- 
urn and its fin 5 s r-pvglvp. Plpoeli on dkplny are changed 
to c&f respond wilh plane Si mg>t prom in en I in nig hi 



By pushing but Ions in Griffith 
Observatory, Los Angelas, Calif . f 
visitors may start dhd stgp wait- 
ing mod i?li which demonstrate 
many intpr ailing facts of *cl- 
nncc — and the visitors have fun, 
too P operating the device 9 



A have, os visitor keeps eye level 
with slot in moving: curtain, h« 
sees red dot circling a blue one, 
Movtrcg slot represents fourth di. 
mansion of lime, the revolving 
dots represent movement in ipaeo. 
Right, interior of dcmanitrcrtoT 
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Abo-vc, pu thing buff On iflH in epefolit 
a dempn lira Fid n af haw oil is ohfCjFne 
Lgwor part of machin? represents O 
bearing forma Mon. When apparatus 
itarted^ u red liquid represeniing 
ihrouCph WE Hi cn lurFaip. fiighl, 

Aguji Ih-pt lv\h hiilory af Ih-e eartl 
j'ninulaa, Fhoto of primitive man in Cenl 
of clack indicates period of mcio J t ante 
tort. Belova leflj worker 5n 
pulling finishing Sanches an a model 
the moan. Topography a: models it tatvi 
with dc-ntpl loaFt 



Eight,, appiirosut reflects Imaga oF jun 
on screen so vis I Fax may waich stm- 
spats or m<ry lilt a grating to thow 
parti of tpetlrum. Here one telescope 
projects syri's image, tecond places i* 
in Spectroscope and third supplies 
light lo spectra he lid scope 
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Baby's Bassinet of Plastic 
Has Anti-Draft Shields 



Plastic balsin-et mAuntEtl between two large hea-pft 
prdtvcfSi baby an pH tide! and h i-aiy lo d*an 

Noteworthy for the abundance of plas- 
tics used in ils construction, a baby’s nur- 
sery in modern style, designed by Paul Bry 
of^New York City, is made entirely of ma- 
lerla ls that are washable, hygienic, strong 
and durable. One feature is a Tenite plas- 
tic bassinet hung between two large rings 
■of bleached walnut covered with sky-blue 
leatherette. Two shields, of transparent 
plastic sheeting, slide up on the end rings 
to provide a complete or partial cover to 
protect the baby against drafts. 
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two 22-ton ' blades and a bomberlike 
structure having a fB wingspread ,r of ISO 
feet will “yaw " into the wind under the 
control of mechanism within the tower. 
The rotating mass, including the blades, 
will w^eigh more than 75 tons. The turbine, 
owned by S, Morgan S mith C omp any, of 
York 3 PaL* lb-expected to generate 1,000 
kilowatts of power. It is believed that a 
series of such turbines scattered through 
hills would aid national defense since they 
would bo less vulnerable to air attack than 
the equivalent generating capacity housed 
in a single station. 



Automatic Farm-Tool Sharpener 
Grinds Sickles and Disks 

Being automatic in operation so little 
experience is required to run it, a farm 
tool sharpener grinds cutting edges of 
mower sickles with a bevel and angle com- 
parable to factory practice, making the 
farmer independent of outside help. Sick- 
les improperly ground require from 30 to 
50 pei'ccnt more power to pull, and this 
ex Ira energy can be saved by 20 minutes 1 
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Wind Power Operates Turbine 
To Generate Electricity 

Latest experi- 
ments in convert- 
ing wind power 
into electricity call 
for erection of a 
a giant wind tur- 
bine like the mod- 
el shown, which is 
being rushed to 
completion on a 
^mountain top in 
Vermont. Mount- 
ed on a 110- foot 
steel tower, an as- 
sembly including 

C4 ' * ‘ 



AAalar-Urivvn grinder pvH fodcry^typa utfga An diik 

or diJ(le r saving expends of having it cfono ouUido 

work with the sharpener to restore the 
cutters. Guides aid in placing the sickle in 
the slides, and a simple gauge locates it for 
gr hiding. Then it is clamped securely and 
the grindstone brought into contact with 
the edge. The sharpener can be fastened 
un a bench, a wall ur on a mower wheel. 
An attachment is available for grinding 
disks for harrows, cultivators and plows- 
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Tractor and Crane Lift Giant Tubes for Tunnel 



n 

IJWarie 



U>rgB pipe rnsny timet si 



fed by their mammoth ldadV a Cut-" 
erpillar Diesel trackjf and LeToiimeau 
crane^Iilildled Huge steel sections used in 
building four steel-lined tunnels connect- 
ing 

c~“ * 

Cow 




picked up and lowered inTu Punnel pit by tracer and traitor 

C aliL in the first movement they lilted the 
steel cylinders from trucks and lowered 
them to the bottom of a sixty-foot pit. 
Then the tractor and crane descended into 
and helped in assembling the tubes. 

i'sitors in iftairy felliboard 



Minnie Quarts and Lot- 
to Pints h her calf,, are at 
home to their public in a 
huge billboard advertis- 
ing a dairy in Atlanta, Ga. 
They are sfieTfcred in 
comfortable stalls behind 
a large plate-glass win- 
do where they attract 
considerable attention. A 
ramp leads visitors to a 
‘’ringside" enclosure. 

l/'c.p roductiun of passen- 
ger automobiles in the 
United State:! during 1910 
reached 3,802.454 uni is 
with a vaiue of $2,494,- 
409,824, an average of 
SG56 per car, 
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Part 111 



By Commander Atti lio Gatfi 

vs/h ILE ouv okapi is getting ac- 
customed to man’s smell and 
voice, let's visit the N’KumUi, the 
Secret Society of Baboon- Men. 

These marvelous old men have 
spent their lives experimenting with 
medicinal herhs and plants in, the 
jungly meditating in their lonely 
huts on the secrets handed down to 
the mean bers of their frat e r n i t v 
from, generation to generation, since 
immemorial times. 

We are the first white people to 
study the N'Kunda; now their secret 
society is nearing extinction. The 
youth of the Bakuma WaJengola no 
longer have the propensity for this 
life of isolation* toil and poverty. 
They have been Infected with civil i- 
zatlon, which for them means white 
men s clothing, a bicycle, the bustle 
and vices of a little town, They 
prefer to leave their tribe and work 
in a mine, where half of them are 
killed by unknown sicknesses. 

But we 1 LI long remember that cer- 
emony of the N’Kunda — the little 



Weliitfri eianu, tinkling b*lli fanned l* their aflU» r 
inhibit o g il* gio£* tmd tkrll in the dene* ih# lion 

Camp mo h keys oiflfce friend* ^ilh "Sp*Hy/ a ihe hopprd 
KJtl^n picked UJ j in (he bush by Knmsnd* r my gun bearer 
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through the African Jungles 





Jhft proud African otave is 
wearing O hrlmat and COISt pTC - 
tinted by (‘hr Marlrn Jelirt 5,011*“ 
has worn them doily six -years 



jungle glade, the round 
sacred hut in the middle, 
those fourteen old men 
appearing at the sum- 
mons of a tambour . Each 
wore a wooden mask, 
colored with ocher and 
chalk, whiskered with 
raffia and hemp, decorat- 
ed with feathers. Their 
bodies were covered with 
dyed barfcclo th, their 
arms doubled in length 
by the use of flat woven 
strips to give the effect of 
the long arms of the 
baboon. 

The grotesque ritual 
dance began, and we, per- 
spiring, oppressed by the 
heavy atmosphere even 
without exertion, were 
amazed to sec those old 
men crouching, jumping, 
wrestling* with all the 
spring and lightness of a 



Seven-feel Wnlussi princes- leap aver Sur head*, with roam tp ipar* 
Cammantfer and Mr*. Gotti a™ wtkflmed by €■ gathering of iha chiefs 
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Thet? I is he Waluss'k are a race of rule?! 
Clad m iagas, many wore eight feel tall 



ballot, for hours without respite t without .show- 
ing the slightest fatigue. Maybe one day we shall 
know and use the miraculous drug that gives 
the N'Kunda such uncanny strength, 

Some hundred miles across the Congo jungle 
and we are in tile open again. What a relief! 
Lefs pause before the Niangara fort T built by 
one oE Stanley's followers with the help of a few 
soldiers. Later they were besieged in it, and 
fought Until the last man lay dead. Who were 
the ferocious attackers? Why, the fathers of the 
inhabitants of this clean, beautiful village in 
front of which we are lining up our caravan. 

They are peaceful now, these Mangbettus, But 
proud, stiff, and difficult to deal with if you do 
not approach them with rigid etiquette and 
punctilious manners. Those women silting in a 
group near the trailers are only half the wives 
of Ekibondo, King of Niangara. He has seventy. 
The whole village is his house. Each wife has a 
hut for herself and her children. There are the 
huts of old relatives; of the court stall: of the 
King's police; the jail for wives who break rules; 
the granaries h and so on. 

The King, like every woman and child, has a 
head shaped like something between a pear and 
a banana. The moment a child is bom someone 
begins to bind the back part of the soft skull 
with a leather bandage. The child cries, but they 
say he would cry anyway. Day after day the 
operation is continued. Until about the age of 
seven the bones have solid died in that elongated 

Can tariffed by a be? Ml? *f milk, thfe baby laqpard cuddkd 
dawn, u bun dk i flf left fin*. In Ihc Cvnltr, bcbw r naming 
down from the rtsf al a jungle yacht la stalk elephants 
with a tamtrci In lha I all grass. Rig hi, when the alarm 
goes pfF it J * quitting lime far l he hcw af nalivts 
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tlert is iKe expedition m v/vrU with movie 
ond still cameras, an-d -sound recorder Iricjhtl 

The lien slipped in -as we -Ti lined elcptiann 

p k oman da, Start d*rtfj by wiiiil the gun, dii- 
^ovprod thn leopard h I diking ui jolt in time 



form. Barbarous? Maybe. Yet, after the 
Belgians tried to stop iL, they had to coun- 
termand their order because of the cases 
of idiocy that developed in ninety percent 
of the children not treated according to the 
ancient Mangbettu custom. 

More hundreds o£ miles* toward the 
south this time, and we are at the foot of 
the Mountains of the Moon, entering the 
Ruhindi plains— paradise of wild game. 
From the roof of one trailer I dominate the 
sea of yellow grass stretching unendingly 
in every direction, explore it with field 
glasses, ready to use a telephoto Lcica-gun 
or automatic movie camera. 

In the distance something huge and grey 
appears, I grab the phone to the driver. 



11 ‘Stop, John. Elephants! A whole herd 
of them,. And antelopes! 1p 

I climb down the folding steps, wind the 
camera, check the express rifle. Followed 
by Kamanda, my gun bearer, I dive into 
the swish-swish of the grass. Bending low, 
we advance with the caution of Indian^ 
trying to keep against the light breeze. 

The antelope haven't heard us. But the 
whirr of the camera arouses the suspicion 
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Rofflo whivlteri hung from math of Gaboon M^n" 
From ci seat on tr&ilcf roof wt walched for gaae 



The Mcrrigbeltu W&mcn galhr-rrd by ihe jungle yacht*, 
are fyii half the WWn Of Ekihondo, King uf N inn gam 



of the topi's hypersensitive cars. Their 
tense, alert heads turn toward us. The lead- 
er lcaps T the others follow., they are gone. 

Wo push nn F until K a mind a tugs at my 
blouse. We arc almost smack against the 
nearest elephant. Fortunately the breeze 
holds,, elephants are short sighted, and this 
particular one has not yet sensed us. Ris- 
ing an inch at a time, I focus my earner a + 
Ten big elephants are around us. The cam- 
era whirrs. But Kamanda tugs again at 
my sleeve. 

“Come, Bwana f " he urges* “come quick. tp 

A terrific roar sounds just behind us, A 
Hon is walking in. We must slip away 
quickly; we have a rifle, yes; but not of a 
brand shooting at once at elephants in front 
and lions behind* I crawl and run until I 
reach a hush, and f I believe, safety from 
encirclement, Now t away from the ele- 
phants, I surely can risk a better 
camera angle on the lion. The lion 
doesn't look toward me, but I feel 
that he knows I am here. His tail 
is beginning nervously to beat his 
danlcs; he is crouching as if to 
spring. 

I put out my hand, the silent 
command which Kamanda always 
answers Immediately by passing 
me the rifle. But nothing happens, 
I turn my head — nobody is there! 
Has Kamanda gone crazy to aban- 
don me in such a hole? 

Luckily the lion, too, has turned, 
in answer to the roar of his mate. 
Taking advantage of the respite, 
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I crawl back, cross the wind, until the cam- 
era is suatchgd out of my hand and the rifle 
is thrust at me. 

s There*” whispers Kamanda. “Up, 
Bwana, quick!" 

Finally I see the crouching form which 
has stalked me while 1 stalked the lion. 
Happy for me that my good Kamanda was 
there! I take aim carefully; This is no 
time for a miss. 

'■Bang!’* says the rifle, 

‘"Wahl” says Kamanda. 

What a brute of a leopard 1 Nine feet 
from nose to tip of tail. A spine shot has 
nailed it* not one split second too soon. 

“Back to the cars." 

Kamanda bends down, gathers some- 
thing, then runs after me. Back to safety, 
I look at the bundle of soft brownish fur 
Kamanda has collected — a delightful little 
leopard kitten, 

"Kamanda, give me a tin of milk," 

“Spotty” approves, cleans up the whole 
tin, then relaxes on my arm, satisfied. 

The Hu hind i plains disappear behind us 
and we climb up the steep rim of a valley 
separating two live volcanoes, portals to 
the kingdom of the Giant Princes. 

The months we spend among these giants 
have their climax in a great ceremony 
which draws to the capital, Nyanza, princes 
and nobles from every corner of Rwanda, 
The plaza before the palace of King Ruda- 
higwa is crowded. Watussi princes, slim, 
handsome, elegant in their gracefully 
draped togas, white with red and orange 
designs of suns and triangles. The smallest 
of them are seven-footers: many are eight 
feet tall. Theirs is a race of rulers. The 
Watussi women t strange to say; are all of 
normal stature. Their togas are brightened 
by handkerchiefs of vivid colors knotted 
around their heads. All have a grand air, a 
charming manner that cannot be found 
elsewhere in Africa. 

We stand near the King, feeling dwarfed 
by the stature of our host and his courtiers. 
On the opposite side are massed hundreds 
of Bahutus, the original natives of Rwanda* 
who are paternally ruled by the Watussi. 

To the symphony of tambours is added 
the gay tinkle of hundreds of bells, fas- 
tened in bunches around the ankles of the 
princes who are giving an exhibition of 
their skill in the traditional dance of the 
lion— a marvel of leaps and jumps and 
simulated fights that leaves you spel 1- 

(CpriarLiHjd to p-agfl 177) 




Full-Size Folding Darkroom 
Has a Built-In Sink 




Any part of the house can be converted 
into a photo laboratory by means of a new 
collapsible darkroom^ Built-in equipment 
includes a chemical- assistant sink with hot 
and cold water taps, two electric outlets, a 
ventilator: storage space beneath the sink, 
for bottled chemicals, trays and towels; 
and a shelf above for dry chemicals, devel- 
oping trays, timer, graduates and other 
small accessories. The sink, large enough 
to accommodate three 8-by-lQ-inch and 
one 11- by- 14- inch developing trays,, may 
be connected permanently to pipes, or only 
temporarily to hose. There is an adjust- 
able shell for the enlarger. The complete 
unit is six feet three inches high, six feet 
long and four feet wide, and when disman- 
tled it is the size of its largest panel and 
about six inches thick. 
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Ahove r applicant fsi d pGaEtlqn at th& belth^ed 
Aircraft pbnt !i *hawri taking □ mcnubl-dexltr- 
ity test while personnel executive times him with 
a stop watch. One entire room is fitted with Iv4l 
equipment for ihe use of whole groups at a time 



H 3.- ftchult* and M H. L-’si&ucJj, 
f^retiDtofllr-nL Corp , New Yeti 

A ho we. simple lest for anyone: 
put cross on arrow thawing way 
grinder stiould I -urn to thcrpun 
tool. Laft, Sindflir flighi trainer 

Bn law, testing aptitude by hav~ 
Lpg $yhjo<t fit hlqclc* into holes. 
This tint is uic d by ClavDtand 
tmp | e y m 9n t Security CcmMr 
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f 1 ROWING more important every day in 
^ the nation's industrial scheme is a 
group of learned psychologists who have 
carved out some very interesting jobs for 
themselves by devising tests to find out 
v.-luch Is the right job for you. 

More than a million valuable human 
pegs will be fitted into comfortable indus- 
trial holes this year by moans of aptitude 
tests the psychologists have arranged. 

One reason for the tremendous spread of 
I Ws tendency to sort out workers like peas 
in a canning factory is that the tests have 
very largely gone mechanical, just like in- 
dustry itself into which the tests help feed 
the men. Devices which the applicant for 
a job can handle with his hands, ranging 
from wooden blocks and brass pins to 
complicated production machines, are to 
a great degree overshadowing question- 
naires and interviews. 
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i£ R. s. EfbollF and U. H- T-yowmla. 

Pil'itiDl«Ical Gd 9, £ N^' Yflfk t ^ J - 

Altov#,, another levl for Iho rpacftir; 
pui ciCii ftDKt lo figure you think ^ pjl 

wr-ighs the- mOS-l 



Ktght, thawing a few of tho 
tioiii ciked ihe applicant in n Grn- 
firnl EIccEtel queiNOnn tiire 



Bottom, Lockheed Aircrpfl use?* pr&t- 
Iknl wprli rests to determine optU 
lu-dfr of opplkanti 



Psychologists stall use the ques- 
tionnaire, which outlines school 
grades, experience?, preferred oc- 
cupations, likes and dislikes, opin- 
ions, reactions to words and pic- 
tures, powers of observation and 
so on. But more and more they 
chock the man’s statements and 
background with scientific telltale 
ratings given by the psychological 
machines. And in running men 
through their mental sieves and 
occupational graders they discov- 
er some interesting things. 

For example, many a man who 
should be playing a violin in an 
orchestra is unhappy at his task of 
shoveling coal in a locomotive be- 
cause his father, or male relative, 
or one of his father's friends whom 
he hero-worshipped when a child, 
worked on a railroad. The reverse 
is also true. In each case, childish 
desires, rather than aptitude* 
shaped a career. 

And the next truck driver you 
see very likely has a genuine apti- 
tude as a singer, an architect* a 
lawyer or any of several other vo- 
cations. Exhaustive tests show 
nearly all of us have the germ of 
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four methods to fit the man to the 
job-scholastic trainings question- 
naires* gadgets and machines in an 
effort to assist him toward success. 
This company leans to the man 
with a brilliant scholarship rec- 
ord, Such a man might find him- 
self enrolled in the student engi- 
neering or test course, soon seated 
at a genuine lathe wish real ma- 
terials and an accurate set of 
blueprints to work from. After a 
period of months, during which he 
is paid for his Work, his real apti- 
tude is gradually discovered bv 
psychologists. It is quite possible 
under lhi£ patient method for a 
man to start with the intention of 
becoming an electrical engineer, 
but to come out as a crack appli- 
ance salesman for the concern. 
Both man and company benefit. 

The machines used in this 
course are real machines, but ex- 





© R-. B. Bctiims and ML B. LjTiaiifjti, FiFchoLo^lcftL Gorp . York 

Whtil's wrong in drawing flf Ihif will the fiam* bridle, ahauld 

I tie Wing nut b« On lh® tjyJiide of lbs frame *r it thi bifida tflfl lirtflll? 
in drawing of ngM r bpw mnrt^ qt* id fbia pile? 



Above, testing d*xtet-riy by hav- 
ing applicant pi cfe up thttm brass 
pint el a timo and intort them 
into holes in baard 

ability along numerous lines. 

One career is merely devel- 
oped at the expense of the 
others. 

More than half of the 
thousands of persons exam- 
ined in a leading psycholog- 
ical laboratory were found 
to have from six to eight 
aptitudes. Four out of five 
had five occupational aptitudes. Of 8,192 
persons tested, only 14 had loss than two 
aptitudes, meaning tme or none, in which 
they excelled. The odds are more than 
E.fiOO to one you can <lo one task well. 

Because there are so many hidden fac- 
tors in the psychological make-up of the 
average worker* most experts hesitate to 
say that a man should seek employment 
specifically as a bookkeeper, Stenographer 
or adding machine operator even after 
hours of careful tests, written, oral and 
mechanical. They merely suggest that he 
engage in clerical work, describe his other 
special aptitudes and give him a list of the 
vocations into which he is likely to fit. 

And some of the large corporations, like 



pertments with psychological devices arc 
also being tried by the company on certain 
groups, more with the idea of checking die 
value of the devices than the aptitudes of 
the men* who are entered in the test schools 
regardless of what the blocks, pins and 
other equipment disclose. However, in one 
of the General Electric plants, several of 
the most popular personnel devices are 
operated in giving what are called the 
wiggly-block, the general dexterity and 
the tweezer tests. These latter two tests 
indicate the person's ability to place small 
objects in position quickly and accurately 
and strangely resulted in the hiring of wo- 
men exclusively to assemble delicate in- 
struments such as watt- hour meters. 
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Westinghouse Electric 
and Manufacturing Com- 
pany depends heavily OH 
aptitude tests conducted 
at the work bench, al- 
though post training, 
scholastic record, person- 
ality, and other factors 
indicating likelihood to 
succeed are taken into 
consideration. 

Lockheed Aircraft Cor- 
poration uses the wiggly 
block and rate of manip- 
ulation or manual <hx- 



Anolher martual-dexleriry left &f :hu type papular 

i ft wftrlipri 

watch, ihe applicant puts the wiggly 
blocks together to form a cubic shape. 

Johnson O'Connor, who developed 
this and many other accepted tests in his 
Human Engineering Laboratories in 
Stevens Institute of Technology in Ho- 
boken. N r J.. Illinois Institute of Teeh- 

( Continued T* page 

Below. applicant » required re draw in 
milting En s evt: r al pfclui-ei 



n<i i 




Another view of the Sinclair 
tra ining plain? which is- capable 
of a wide range of maneuvers 

terity tests, together with 
practical work at ma- 
chines to determine the 
aptitudes of its men. 

In the wiggly block 
tests, a block of wood is 
employed that has been 
cut into a number of ir- 
regular part a, usually 
about a dozen. These are 
placed before the person 
being tested and wink an 
examiner holds a slop 
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Rubbers Over Spiked Soles 
Keep Golf Shoes Dry 



Matin the p*rfortiHcnt in the rubber on th* floor. 
There mutch the tiand-nrd pattern of rpik«t an iho&i 



Goiters can keep their feet dry despite 
^ sudden showers or morning dew by wear- 
ing special rubbers that fit over spiked 
shoes. Perforations in the bottom of the 
rubbers accommodate the spikes in the 
sole and heel of the shoe. They roll up to 
be tucked away conveniently in the pocket 
of the golf bag. 
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Hot Press Mounts Photographs 
With Dry Adhesive Tissue 



x * Camera fans may dry- mount their fa- 
vorite prints up to 1 1 -by -14 inches with an 
inexpensive press that applies boat and 





Elfc^rk prata mowhti phfl to graphic prinlfi smoalhly 

by applying hr?al and pressure evenly over surface 



if _ * . _ 



o 






L&v 4 a .. 

pressure simultaneously and uses a dry 
mounting sheet coated on boltf sides with 
adhesive shellac. Mounted pr/nts arc free 
from the patchwork ' r of uneven pressure 
marks sometimes made by hand irons, ac- 
cording to the manufacturer, because the 
press applies heat and pressure uniformly 
over the entire print. A built-in timer au- 
tomatically turns off the heat at a preset 
lapse of time. /js 



i 
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ortable Grill Barbecues 
On Spit Between Two Fires 



For barbecuing meats, fowl or game, a 
portable grill is equipped with a hand- 
operated spit that turns the roast between 
two fire compartments, the intense heat 
from which seals the juices within. Easily 
carried, the unit may be used on level 
ground outdoors, or set in the fireplace in- 
doors, Whatever dripping results from 
melting fat is caught in a removable pan. 
If desired, the rotating spit may be lifted 
out, and in its place a flat grill hung on 




Running spit revolved by band!* may be lacked in 
any position. Mote steak broilvr ai Idl of grill 



hooks between the fire compartments for 
broiling steaks, chops, fish, wieners, ham- 
burgers or strips of bacon. Two hinged 
grids on top hold frying pan or pot of coffee, 
and removable shelves at the ends help 
keep food waim, Heat control is provided 
by suspending the fire compartments on 
rods so they may be moved toward or away 
from the roasting meat. 
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National Defense Work Goes on the Night Shift 






Thouron-di of factory window! ore lighted 
these rights. Not only shipyards, nnd air- 
craft plants, but allied industries lurking 
oul lothcs and radios and turbines hove 
50 rte on li 54-hours basis- lor rational de- 
fense, Ahovv, a , ^iringhey-|j? , Gn-girtfrcf 
•adjyit* filament* in o li-inch seafthlighl; 
upper right pattern maker? on, night sbiFt 



Tripling its 1.94Q defense production, W^ii T 

inghp-ysR: Electric Si Mcj n u f ac I u r ing Com- 

pany is budding steam turbines far ih* 
Iwo-aceon navy,, radio set* for army, navy 
and air service, gun rnounlij floodlight* 
□ nd electric power machinery. At ihe 
Cleveland plant (HeFl) fla-ndlighli for land- 
ing field i n'<f □itcmhlcd. In the circle ore 
3 15 -pound stud bc^Jl which will jain fwg 
iifclmni pf I hp shaft fgr a giant generator 

t<U*X fUCUJyvu* l/jL 
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YOUNG AMERICA 
























O AFETY on the highway is 
^ the objective of a national 
competition in which boys 
and girls participate each 
year, with the winners from 
the 48 stales and the District 
of Columbia, going to Dear- 
born, Mich., for the final con- 
tests, University scholarships 
are awarded to the champions 
by tho-JPord Good Drivers 
league. Almost hair lino pre- 
cision in the handling of an 
automoh lie - — parkin g, brak- 
ing, backing, clutching and 
other maneuvers— is essential 
in the competition. The tests 
also include psycho- physical 
measurements such as sight, 
hearing, nerve stability and 
other characteristics and ha- 
bitual reactions concerned in 
driving. At one point the con- 
testants play with blocks to 
show their mechanical apti- 
tude; at another they sit at 
the wheel and obey rapidly 
changing instructions appear- 
ing on a test device called the 
drivometcr, A good score 
here indicates alertness and 
the ability to react quickly. 
Still another test involves the 



Above, aoch finalist in Gaad Driver# League naliarcal evens# 
must look through inilrumnnl at spot of light and describe what 
ho tee*. Tost reveal# tendency to be ^ere#t-eyed" or "wall-eyed" 



Above, le#l in which ear 
mtisl be parked wilhin 
six inches af the curb. 
Slanchian# at Irani and 
rear indicate local ion *f 
vehicle# already parked! 



Right, lig-T erg test in 
which y outhf u l driver 
weaves his car ihraugh 
raw# of pail# sot at add 
angles. Et E-akp# an ac- 
curate eye and rr=al obil- 
Sty at wheel to pan test 
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Learns SAFE DRIVING 




distance that it takes: a 
contestant to apply the 
brakes and slop his car 
after hearing a gunshot. 
Driving competition in- 
cludes both day and night 
maneuvers, proper curb- 
ing of the car, backing 
into a narrow designated 
space representing a pri- 
vate garage* winding be- 
tween poles to reveal ac- 
curate judgment of dis- 
tance, and other 



Qbsfcrvpr p pints la dulOflQt&r fcvhich he lira* 
et tor moves, signaling d Kiv^:r to atop. As 
brakes are applied, detonator fires again. 
I hen Pint* toi- driver ta rtjnci is measur&d 

Left,, objpgt gf f«tt h to ihmsl n ail into 
V-sJia pc d apnrtyre Wllll-aut touching sidns 

Below, backing into garCigc is another fe&p 
far rhe young driving conleitanli 
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Spray Helmet Visor Cleaned 



Vi aion if ■clflpr-^d qurqkly rn helrnit by teating flff 
ftlm F npfacing it with fresh piece from roll 

Clear vision at all times is offered by a 
crop sprayers head guard having a trans- 
parent film on the outer surface of the 
visor that may ho renewed easily as soon 
as it becomes soiled., A 30-foot roll of 
moistu reproof film on a spool is encased at 
the left of the wearer’s eyes. When lime, 
sulphur or other spray elements cause 
blurring, the soiled portion of the film is 
pulled cross- wise and torn off, leaving a 
new, clean piece covering the “window.’* 
The film slides between flanges that, hold it 
flush against the visor. Paster cleaning of 
the visor results in a saving of time and 
permits workmen to do a better job. 



luvJlM iPa^£/ 

■J £ f F h- ** 

is finished in silver,, hammered brass or 
ivory. It is loaded with an ordinary car- 
tridge that gives a wanting explosion when 
heat melts a fusible link and thus releases 
a plunger against the cap, At the same 
time the glass bulb containing the liquid 
extinguisher breaks, the fluid discharging 
through holes at the base. It is said to bo 
capable of smothering a l^irge blaze, 

£ j r 7 — UL-Cl^ 

Wall Designs Applied by "Holler 
On Ceiling-to Floor Stencil 

It is easy to paint uniform designs on 
walls with the aid of a wall- length stencil 
and kit of simple tools now on the market. 
Made of a special kind of waxed paper that 
may be used repeatedly, the stencil is 
placed on the wall and secured by Scotch 
tape. Then a waterproof paint is applied, 
and when the first section has been painted 
the stencil is moved to the next section, 
and so on until the room is completed. The 
paint is poured onto a rubber sponge from 
which it is picked up by a roller brush and 
rubbed over the stencil until the openings 
have been painted. Then another roller 
brush is worked over the stencil to spread 
the paint. The stencils are made in many 
designs tp srp.it any room in the house. 

7 7 u “■ 
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Fire Extinguisher Sounds Alarm 

Then ^uts Out Blaze 

Equipped to 
sound an alarm as 
it starts to put out 
a fire, an aulomat- 
ic extinguisher 
may be hung on 
the wall anywhere 
in the home to 
stand guard 
against flames. 
Made to harmo- 
nize with the dec- 
orative scheme uf 
any room, the unit 



Jr, jge 
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tefl T using Teller to pa in I designs on well thrdugh 
stervdL Right, prints of two gvpilpbl* pah#m$ 
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i/ Field Radio Cars Chart the Power of Broadcast 



1 




purvey cor T right,, meas- 
ures signal received 
from radio Italians. Ring 
antenna an roof avoids 
grtiurtd 



Btl&Wp taking redding af 
a Nation's intensity. 
Similar readings muit ho 
mode at 300 point! in 
ft typical furu«y 



significant to be shown on any but the 
government maps. Two ears cover the en- 
tire United States, one west and the other 
east of the Rockies, To run the special 
radio equipment, the generator is stepped 
up, and an extra battery is carried. Meas- 
urement of signal strength is made by an 
elaborate receiving set and a small inde- 
pendent transmitter of known strength- 
The transmitter signal can be compared 
with the signal of the station under survey, 
and this comparison calibrated to give the 
strength of the station's field in millivolts 
per meter. A noti-direct tonal ring antenna 
on the roof of the car enables the receiver 
to function without a ground * and thus is 
not affected by peculiarities of the soil. 

zw *- — 

Flexible Arm Spiked to Ground 
Holds Garden Floodlight 



In charting the strength of signals from 
its network of stations, the Columbia 
Broadcasting System operates field survey 
cars'over 6T5JJ0O "miles of back roads each 
year. This work goes on constantly be- 
cause of changes in power and frequency. 
The survey of a single station requires a 
week of preliminary office work by engi- 
neers who use maps of the U, S. Coast and 
Geodetic Survey to plot 300 spots the car 
must reach. These are listening posts 
picked without regard for their accessibil- 
ity, since they follow straight lines from 
the transmitter. In order to make its way 
to each of these points to take readings, 
the car travels on small back roads too in- 



For illuminating 
the garden at 
night there is a 
floodlight holder 
with a flexible arm 
which can be bent 
to throw the beam 
in any direction. 

At the base of the 
arm is a 12-inch 
spike to be driven 
into the ground 
wherever the floodlight is to be anehoredn 
Holder and cord arc waterproof. It is de^ 
signed for use with reflector-type bulbs, 
and is also used for roadside signs. 
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Bringing the World of 





to give hack a world to 
millions of persons — the 
world of sound. Instru- 
ments have been designed 
by which the deaf can 
hear through their teeth, 
even their fingers. Lip 
reading has been devel- 
oped with the aid of mo- 
tion pictures. 

Not alone in lip reading 
have motion pictures be- 
come a vital part of the 
fight Simple stories from 
everyday life have been 
Filmed in such a way as to 
teach the deaf how to 
master normal contacts 
with society by means of 
lip reading and subtle in- 
terpretation of gestures, 
expressions, and a hun- 
dred other 1 'visual clues.™ 

Probably there is no 
man on earth who is not 
in some way affected by 
the deafness either of 

Vibrationi picked up through el- 
haw from cork lip on vibrator 
are ftfritt lo i3ib brain as ioundi 



r r ; By R„ DeWitt Miller 

" ' - ■ 

A MAN who has long ago lost hope of 

what “sound" means + who has from birth 
lived in the half world of the totally deaf, sits 
holding a strange instrument between his teeth, 
A woman speaks into a microphone. 

An expression almost of ecstasy crosses the 
-man’s face. He has heard his first sound* not 
through his ears, but through his teeth* 

This is one of the miracles science is perform- 
ing In its struggle against deafness. Science, with 
the aid of innumerable new devices, promises 



Each headphone in hearing clinic a* Univnrtify of Souths™ California 
hoi a rheostat to canljoE th<j volume. The profdiivr usbs a microphone 

How ihc sounds of the alphabet are la ugh l visually lo the deaf in 
cEa*5 rooms and mtlion (sielWOS is shown in lip rod ding pictures below 



82 



POPULAR MECHANICS 





K 



9 




Sound to Deaf Ears 
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Abuvs, twO Phlppii ynElli tipped tp beings in front 
€(ifs lieSp pffrsorv olmctr totally deaf. Amplifiot cen- 
trals pitch arid volume of sound from ' J miko M To unit 



himself or of some one else. All about us 
are ruined lives, lost jobs* shattered hopes, 
and just plain annoyance caused in one 
way or another by deafness. Even the de- 
fense of our country may be affected in an 
appreciable degree by the mastery of this 
problem. Under bombing nr bombard- 
ment the problems of deafness arc in- 
creased a hundred fold. Even normal ears 
can 1 ! stand the roar and shriek of modern 
warfare. So the battle against deafness is 
our battle. But let's see what science is 
doing about it, 

A hearing clinic is located in the Depart- 
ment of Psychology at the University of 
Southern California, under the direction 
of Dr. Boris V. Morkovin. Members and 
officers of the American Society for the 
Hard of Hearing* the National Councd of 
the Teachers of t!ie Hard of Hearing, and 
the Boston Guild for the Hard of Hearing 
also cooperate in this clinic. 

Although the inhjority of the work of the 
clinic has to do with the partially deaf, 
much of the research Is with persons who 



Above,, 1rcm>par«nl ploitic v.uv Irp, rrioldrd 1* Frl in- 
hjrior cf ihtt i-ndJvidunl ear, tfiu fcrar itself Tafhcr 

than bona induction. Only the black disk ihowt 





Sometimes such a per- 
son can best hear through 
his fingers. In such cases 
a special instrument is 
employed ^ the vibrator of 
which is grasped between 
Ihumb and fingers. The 
“sound” is then picked up 
by the nerves of the fin- 
gers, rather than the 
bones, This is known as 
"tactile 1 ' hearing* 

One of the most impor- 
tant functions of the 
Phipps unit is in stimu- 
lating residual hearing — 
hearing which, although 
apparently lost, can be 
revived. As hearing is 
lost, the memory of sound 
is often also lost One 
person who became slow- 
ly deaf retained only the 
memory of the sounds of 
breaking waves and wind 
sighing through pines. 
When she saw either surf 
or wind- bent pines, she 
at once remembered the 
sounds. Through special 
training in a clinic, she 
gradually regained her 

Phippt unit vibrator betwnpn 
reel+i brands tpund le h ruin 

Bfllflw, Bame Lmil conveyi sound 
frGm mkraphono to fipigerHpi 



Top. t frothing snijnds of Speech 
lo porioni deaf from hlfth 

have never heard a sound. 
Here the new “Phipps 
unit' 1 is of inestimable 
value. Tins unit is used 
to find any remaining 
hearing. It is in connec- 
tion. with cases of pro- 
found deafness, often 
from birth or early child- 
hood, that Ha special type 
of bone transmission is 
particularly elective. The 
instrument Is designed to 
send vibrations through 
the bones. It may be used 
between the teeth, behind 
the ear, at the back of the 
head, or other locations. 

The vibrations of the 
instrument are caused 
either by the human 
voice, directed into a mi- 
crophone, or by phono- 
graphic recordings of 
music or speech. All 
sound is vibration., A 
normal person hears 
these vibrations though 
his ears. But it IS also 
possible to hear them 
through the bones. In 
this way a person deaf 
from birth receives for 
the first time a conception 
of what healing is. 
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hearing, until, with the help of a hearing 
aid, she could resume normal life. Al- 
though she began her hearing re-educa- 
tion with such laboratory apparatus as the 
Phipps unit, she now wears only a small 
portable hearing aid, A Phipps unit is de- 
signed for laboratory use. When a person 
regains partial hearing he is generally ad- 
vised to adopt a standard hearing aid. 

The testing and fitting of hearing aids is 
another field in which science has made 
great advances. There are many types of 
deafness. A certain hearing aid will be 
most suitable for each type. Moreover, a 
hearing aid must be suited to the person- 
ality of the user. This takes careful scien- 
tific testing and adjustment 

To establish a basis for treatment, the 
amount of a person's hearing must be test- 
ed. Originally this was done by voice tests, 
the ticking of a watch, or the sound of a 
tuning fork. However, scientific research 
developed an instrument called an “audi- 
ometer,” which reduces testing to an exact 
standard. 

An audiometer uses a “constant tofie' 1 to 
test the amount and range of a subject's 
hearing. The subject sits with a head 
phone to his ear, and presses a button. The 
operator transmits sounds of varying pitch 
and strength through the head phone. 
Whenever the subject ceases to hear a 
sound, he releases the button, turning of! a 
light and signaling the operator. In this 
way a complete graph of the subject's 
hearing is worked out. Other types of au- 
diometers, employing recordings of the 
human voice* are used for testing large 
groups, such as school children. 

When a person is suffering from severe 
loss of healing, the clinic often combines 
development of residual hearing, a hearing 
aid and lip reading. Lip reading is taught 
both by demonstration and by motion pic- 
tures, Motion pictures used in this work 
begin by teaching the simplest lessons in 
lip reading. The basic film shows how each 
of the vowels and consonants appear when 
formed by the lips, teeth, and facial mus- 
cles. Next the individual sounds are com- 
bined Into words, and finally into sen- 
tences- This first lesson closes with a test 
In which the teacher slowly repeats several 
sentences using all the sounds which have 
been demonstrated. The students attempt 
to write down the sentences which the lips 
form. 

(Confinusd to page 176} 




Stairway Slide for Children V 




© SuciJeir E, Study 

Sain tilde preside! Fun Far children, is -easy to set up 
and d&E* n&l mtit finish an stairway «r the floor 



Children can have fun sliding down 
stairways by using a portable step-chute 
now on the market. This slide is easy to 
set up, as it rests on a skidproof rubber 
cushion at the top and adjustable legs at 
the bottom. The steel bed of the slide 
measures 14 by inches and will not ob- 
struct the entire width of most stairways. 
Adjustment of the rubber- tipped legs per- 
mits the angle or speed of the slide to be 
changed, as well as leveling to fit uneven 
surfaces. It may be used indoors or out- 
doors. Rails at the side help children 
steady themselves for the "take-off" 



(TTo learn where to buy commercial prod- 
ucts described in these pages N see the index. 
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Cutaway Models of Body 
Show How It Operates 




Eye muscle* are -simulated by weights and pulleys at 
tap; below,, a cutaway model of human bead and neck 

Part of the new French governments 
program of training men and women to 
keep physically fit consists of a study of 
life with cutaway models. Various parts of 
the body have been modeled in glass; one 
exhibit, for example, sheuving the human 
head and neck with the outer skin omitted 
to reveal the muscles, nerves and circu- 
latory system. Another is a mechanical 
model of the human eyes ? which are mov- 
able and connected with weights and pul- 
leys, The display embraces many forms of 
life, tro m human and lower animals down 
through the insects, flora and fauna t un- 
dersea and amoebic specimens. 
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Weight of Average Man’s Heart 

Estimated at 11.5 Ounces 

From records that have accumulated 
during the past 20 years at the university, 

r t.4 cf +*- Jl ^ 
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heart For men over 20 years of age the 
average weight is 21.5 ounces, A normal 
adult heart gets heavier as a man grows, 
older,, the increase amounting to a little 
less than half an ounce for every 22 pounds 
added Lo the body. The weight of the nor- 
mal heart in grams, according to the for- 
mula, is equal to the age of the individual 
in years plus throe times his body weight 
in kilograms plus 100. A heart is said to 
be abnormal if it weighs 77 grams more o? 
less than that calculated from the formula. 



Candy "Dispenser on Dashboard 
Serves One Mint at a Time 

To keep handy a roll of the popular- type ^ ’* 
mint or fruit tablets there is a candy dis-( 1 
penser that fits on the automobile dash- 
board, installed either with suction cups or 
self- threading metal screws. The package : 
of mints, with only the outer wrapper re- 
moved t is inserted in the barrel and a r * 
spring forces the package up until the top 
piece of candy is in position for removal by f 
an in-and-out motion of a tiny handle. 



Dr. Paul D, Rosahn, of Yak University 
School of Medicine, ha£ Jound a formula 
for estimating the weight of an adult mants 



Above, combination athtray and mint diiptuser on 
card 1 table; below, candy diipenvur an nula dash beard 
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Fifty-Two Ship Navy Is Whittled of Balsa Wood 




LQfgeit Vestel in the 
licet built by d Hol- 
lywood youth il a 

m nd-P-l pf the LJ. S. nir- 
tfflff carrier teKinglari 



At Mr ii parr ef the 
52-ship novy . made 
of bo Isa wood and 
oEuminum ad turotirl^ 
faihionrd In stale 



Sc v cn teen - yea r - old W i 1 1 L a m 
Tompkins of Hollywood high 
Echoed has a good start toward, a 
two -ocean navy. For more than 
three years he has been whittling 
model ships from balsa wood, and 
today has a navy of 52 vessels. His 
took were razor blades, pliers and 
jack knife, his materials balsa and 
strips of sheet aluminum. The 
models cover a wide range of 
types, including d rcadna ug hts p 
cr uisers, destroyers, submari nes 
and small surface craft, all carved 
accurately to scale. The largest 
vessel in the flee l is a model of Ihe 
aircraft carrier Lexington. 




Springs of any tension, shape or length, 
of either compression or expansion type, 
K “ made by hand with the aid of a 
tdiiiji spring- winding tool. Wire, ranging 
from 0 to 3-64 in size, is fed through the 
handle of the tool. Pressure on a trigger 
keeps it at an even tension as the spring 
is wound. For compression springs the tool 
u hciU ™+h the trigger on top, and is re- 
xpansion springs. Slanting the 
while pressing it against the 
wound makes a tight spring. 



Thumb h hffM an tri^gtr ai rttt ft wound, inset 
jKflws haw trigger -con I rati timian av wirt if fid 
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Studying tandtsop* tnrgeis. Pupil* muii tarn to identify target* dnd 
™ rt lira quic%. Seam from efeclrk torch maJcrs ihe foil* 




Above, da** mvetligat- 
ang ifhy Atcrin-s of light 
cruiser tank, One lesitjn 

IS- hahnr I □ squeeze ihwm* 
wlvtj ir)la poiltions 



Highly tank tfm^rgiing 
from sm^ke ur*tn wkh 
Iwti-pOvnder Vicfcrrs gun 
seefcrng its range 



yV S SIGHTING tanks roll 
off the assembly lines 
m increasing numbers in 
IJrigljmdp trained crews 
must be ready to operate 
them P So r training camp 
has been set up in a remote 
region.. After the tank crew 
recruits have passed rigid 
medical tests, they are ad- 
mitted to the camp where 
their further training is 
conducted by specialists 
experienced in the han- 
dling of tanks of every de- 
scription. 

The pupils are instructed 
in long buildings divided 
into smell classrooms. Each 
instructor teaches from 
four to sixteen tank stu- 
dents, In some classrooms 
staff sergeants explain the 
mechanism and use of the 
7.92 mm, Besa gun and the 
two-pound Vickers gun 
which are the principal 
weapons of attack in mod- 
ern tank warfare. In other 
classrooms, gunnery spe- 
cialists train advanced pu- 
pils to become instructors 
themselves, 

A short distance from the 
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iL I RON CAVALRY 




Above, hlmdfol^d pu- 
pil practicing the han- 
dling of Bf'iP mpfhinc 
gun 14 tie learn* f? d* 
everylbing by fou(h 



irU, firing prat life wLlli 
I wp-pOund Vicfe L-TS gun 
which, wiiTi machine 
gun, form? main aimfi- 
men! uf British trank 



main building are large sheds 
divided inio sections where tank 
men Eire trained to find targets 
while being subjected to pitching 
and lurching experienced by 
crew men as a tank travels over 
rough country. Hero the pupil 
sits in ? strange steel cage which 
turns and tosses him, so lie ex- 
periences ah the difficulties of 
firing from a tank in action. They 
call this machine "Rypa,” a word 

{Continued to page TG8) 



Above, pupil in fa 
machine lhat piv 
lurchd like a real 
he Irtai la beep on 
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/Many Home Comforts Included in Camp Car 



C- i 

3. 



Few of the comforts of home have been 
omitted from a camp car — actually a trailer 
mounted on a truck — which Al Pearce, 
radio comedian, uses on trips. The unit Is 



built on a cab -ove^engine Ford truck 
powered by a 95-horsepower motor with a 
multiple-gear drive. Its top speed is 78 
miles per hour in a gear corresponding to 
overdrive and its low speed about 
one and one -half miles per hour 
in compound low gear, The dust- 
proof body has a frame of hard- 
wood with an exterior covering of 
aluminum. Windows and the door 
are mounted in rubber. For cir- 
culation of cool air inside the car, 
an electric fan is mounted behind 
a refrigeration coil For cold 
weather, there is a wall heater. 

Two Pullman compartments with 
tables give plenty of room for 
serving meals and other purposes. 
When the tables are removed the 
compartments can be converted 
into two double beds. There is an 
electric refriger ator + a sink, a 
three -burner stove, a gun rack in 
a closet, wall cabinets and baggage 
space. A Kohler electric plant, 
operated on gasoline* furnishes 
current for lights and electrical 
appliances which may be plugged 
into sockets similar to those in 
any home. A built-in radio, an in- 
ter-commuiiica ting telephone 
from drive compartment to the 
living quarters and an altimeter 
for use in mountains are other 
features. The mo lor, stove aneL 
wall heater all operate on butane 
gas, but the motor may be^‘ 
switched over to use regular gas--^ 
oline in regions where butane is 
not available. Running on butane, 
which is superior to gasoline in 
many respects, the car has a Cruis- y 
mg radius of 1,250 miles. It is fit- w 



ted with two tanks with a capacity 
of 90 gallons of butane. 



VjSlip' G 
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topr Al Ptane adjoining fh* uTscIrif-plafll m*1or. Cenlerj view 
showing the inferior of ths romp tut, leHont, HUrior of ih* 
vehicle which it built on tryck (htiiiii 
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Gun Aimed at Planes ' 
Despite Rolling Sea 

Ships’ antiaircraft guns may bo 
more effective by a patented fire- 
control system* assigned to the 
Sperry Gyroscope Co. It is claimed 
to keep the gun aimed at the itlOV- 



3- 



mg target at all times regardless 
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of the roll and pitch of 
the vessel, and to bring 
down airplanes flying 
horizontally t diving or 
gliding, A ^correction, 
device" controlled by a 
gyrocompass operates to 
stabilize the line of sight 
of the range finder. When 
the range finder sights an 
enemy plane, its eleva- 
tion angle, the true sight 
angle and the slant range h 
of the target are calculat- 
ed automatically, and 
from this data the future 
position of the airplane 
also is automatically 
computed. Having 
also whether the target is 
changing altitude, as in 
the case of diving, the 
computer reconverts the 
position into absolute 
ture bearings and abso- 
lute future elevation, A 
second corrector adjusts 
this reckoning to com- 
pensate for the pitch and 
roll of the ship and sends 
the corrected data on to 
the automatic gun-aim- 
ing mechanism which 
places the gun in firing 
position and keeps it there 
during the engagement. 

I £6% 
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Plane Riders Given Eye Masks 



Airlane pftsganger, left, baing fitted with "blackout" eye mafk signed to 
*hut light frs*m eyelids. Right, paper slippers help increase comfort 

Passengers on Northwest Airlines planes are being pro- 
vkled with masks which protect the eyes and thus con- 
tribute to the passengers 1 comfort. These masks prevent 
bright light from striking the eyelids and enable the wearers 
to relax easily. With his eyes protected by the mask, one 
passenger is enabled to catch up on some sleep while sitting 
beside another who may want to keep the light burning in 
order to read. Air riders also ore offered soft paper slippers 



rrf 



which age cool and restful for the feet* 
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Hangar Built Like an Umbrella Admits Biggest Planes 



To do away with supporting columns at 
the airplane entrance gates, a spacious 
hangar has been designed like an arch in 
reverse. Arched steel members spread in 
opposite directions from a center anchor- 



age to form the roof, the only other sup- 
port consisting of cables fastened between 
the outer edges and the ground. These ca- 
bles may be spaced to allow ample room 
for the largest planes to pass in and out. 




Iti p g-L—i i ie planes can park yndn arched maf* bull i back to buck. Cables caunfe rbu I once upward pull 
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KING COTTON 




* ING COTTON has not been dethroned, but his 
crown has been wobbling several years be- 
cause synthetic fibers and paper cut into domestic 
consumption and then the war caused foreign sales 
to dwindle. To increase the uses of cotton, research 
experts have been working night and day and tbeiv 
. efforts are yielding important results. 

Before long America's women may be wearing 
cotton hose equal in sheerness to those made 
^ silk. Even sooner we may be riding in plastic-boOj 
automobiles to which cotton has contributed. Our 
, homes of the future can be wrapped in flameproof 
cotton blankets and airplanes can be made safer 
by coveting rudder and elevator surfaces with 
" ' fire-retardant cotton fabrics. 

But those are only a few of the developments on 
which scientists have been, and still are 
Today they offer an improved cotton tire fiber 
will increase the life o£ automobile tires consider- 
abiy-^One answer to the challenge of synthetic 
fibers, A sheet of thin wood veneer glued to a 
backing of cotton fabric is a new building product 
that can be applied directly over old wails to give 



Above, pfciahte cotton-backed v?» 
fleer* can be ralfed around pencil 

Pl^oto fourty U_ S. PIj'Kixjd Cs. 

Loft r ane -step in making lire of 
improved, long-life cation fiber 

Photo Hnartatf Ftrcvtgne Rubtor Pol 

Below,, testing cotton fabric In 
hum for now use* for the fiber 

U. §. DtpL of Affrlcutture ptioto 
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COMESJACK 



R 1 g hi t r party dreft 
made al cetfon in 
II, S. D np-a rlmtrtt &f 
Agriculture workroom 



Below, Inlemohrond 
Herve^ter cation pick- 
er itnf|i#ro llo n on a 
Mis-vtitippj ptorttntian 



the appearance of fine 
wood paneling; fabric- 
covered panels of ply- 
wood arc being made 
large enough to cover 
an entire wall of a room* 
and still another prod- 
uct for builders is a cot- 
ton cloth fused onto 
steel and then bonded 

to thin wood veneer, £ g*. id Jam 

Looking and feeling like ‘ ^ 

wood, it is handled and 
machined like steel and 
is highly fire -resistant, 

A new crease- resistant finish is overcoming one 
of cotton’s greatest disadvantages— its wrinkling 
propensities. A water-repellent finish makes cot- 
ton fabrics perspiration proof and protects cotton 
hose from mud and rain spotting. Still more im- 
portant are the fire-retardant finishes being ap- 
plied to curtains; ironing-board covers, tents and 
awnings. It is from the finishing field that we get 
flameproof cotton blankets for our homes — fire 
resistant lint and hull insulating materia Is, 



Torch -failing tfr*-rtMiiilng «nton innuttaritm 

FfeiL'iLn ciMarLKj' D jrcLlurdl Mfij- O'th 
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Ca+tun-fobik and plywood Spe-edwull board large enough To cover entire 
wall of a room U shown being moved in l& house 

~7r ,< j 7 Photo bwicnisy SpeiaiwalL Ce. 
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■rineiphl by-products of the cotton plant, 
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Backed by the nation’s two million cot- 
ton growers, the research men are investi- 
gating the practicability of using cotton 
F ini, linters and hull fiber in the manufac- 
ture of fine paper — paper that does not 
turn yellow with age. One new process for 
treating the raw materials appears success- 
* ful, with the result that it may call for the 
use of 200,000 bales of llniers per year in 
fhis field. 

These same experiments* conducted at 
...Mellon Institute of Industrial Research un- 
der the sponsorship of the Cotton Research 
^Foundation, an affiliate of the National 
** ^Cotton Council of America, are being ex- 
**. * tended to methods for en- 
\ h anting the value of lint 
and linters as fibrous re- 
inforemg agents for cer- 
tain types of plastics. 

Cotton ranks well in flex- 
ibility as a plastic filler 
and its uses in this Field 
are declared almost un- 
limited. Henry Ford re- 
cently predicted that 
plastic -body automobiles 
would be on the market 
soon and in one million 
cars of this type, approxi- 
mately 100,000 bales of 
cotton would be used, if 
the present formula is 
employed* Plastics being 
studied in the Ford lab- 



and 30 percent resin 
binder, pressed into cloth. 
Sheets of the cloth, heat- 
molded in a 1,000-ton 
press, produce a material 
said to be superior to steel 
in everything except ten- 
sile strength — 5D percent 
lighter and SO percent 
cheaper in production. 
When cotton is ginned h 
one -third of the resulting 
is fiber and two- 
thirds cottonseed; thus 
1,500 pounds of seed cot- 
ton would yield one 500- 
pound bale of cotton and 
about 1,000 pounds of 
cottonseed, making cot- 
ton and cottonseed the 



Cottonseed contains some 35 percent oil 
and 33 percent protein in the kernel. The 
oil is especially valued as a foodstuffs com- 
modity, as shortening, as cooking and salad 
oil and for use in many manufactured oil- 
base goods, such as mayonnaise and oleo- 
margarine, Cottonseed oil ranks third In 
importance in the broad field of edible fats 
serving the American consumer* the an- 
nual domestic production being about 
1,325,000,000 pounds, compared to approx- 
imately 2,000,000,000 pounds of butter. 
Glycerine Is a war commodity obtainable 
from cottonseed oil and other fats or oils. 



oratory are reported to be 
TO percent cellulose fiber 
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When nitrated to form ni- 
trogly cerm-e t it is used as 
an explosive. 

Cottonseed cake, til e 
residue of the pressing 
operation for obtaining 
the oil, is reduced to a 
m e a 1 commercially im- 
pel tan! in feeding cattle . 

Del in ted cottonseed hulls, 
the least valuable prod- 
uct of cottonseed, are 
available to the extent of 
1^50^000 tons annually 
and are used most exten- 
sively as roughage and 
bulk feeding. From the 
hulls, linlers are obtained 
totaling close to 700,000.- 
000 pounds annually 
which are used in manu- 
facturing mattresses, up- 
holstering for furniture 
and automobile^ plasties, 
rayon,, nitro-c ell u lose, 
medical dressings and other items. Nitro- 
cellulose is the best material in manufac- 
ture of explosives and constitutes the most 



Gdvcrnmrivt fXpcMS QTE Seeking fO ptfl- 

duCg cflltCn h eSo ^qupl 1c silk in sheernesi 

TF. 3. De|*L of Agrtculturc photo 

important war commodity derived from 
cottonseed processing. 

(Continued to page 166) 
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Thit chart, Trading from iop lo b&itom, jfipwi the! more Outstanding pratliftH of iho cOltfin pEdrtt. 

Research work k under way in all branches of this- “tree" 
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"Tame” Gorilla for Movies Made of Aluminum 










Viciou^l pelting cjbriUn, tibbvn, (rcn^d 
by man, daei bidding of movio dirac* 
lari. Lefl, rap and banam, working 
ports af the aid mol's jaws and bonds 







Since gorillas have resisted all attempts 
to train them for use in the movies, film 
producers have resorted to ^synthetic" 
custom-built to fit the picture, 
animal completed recently by 
of Hollywood, Calif., 
is made up of an aluminum skeleton with, 
its "bones” filled out with mohair. The 



body is covered with a 
tanned leather bide into 
which thousands of 
hairs have been knotted 
by wig craftsmen. Basie 
and motionless portions 
of the gorilla's skull also 
are o£ aluminum, but 
the working parts in the 
jaws are made of dura- 
lumin, supplemented 
by steel springs and pinions. Bone teeth 
and synthetic flesh tongue and mouth lin- 
ing have a natural appearance. For skin of 
the gorilla’s head, smooth polished chamois 
is used, with hair wig-stitched in the prop- 
er locale. The "bones” of the cinema goril- 
la's hand extensions are of duralumin, 
The gorilla cost slightly less than $3,000. 



Break-Off Head Renews the Life of Worn-Out Sandblasting Nozzle 




Asiomblin-g stmdblcrsT noillfl with brupk-flfl httPcf 



To double or triple its normal life of 
service, a sandblasting nozzle has been de- 
signed with a break- off head that may be 
knocked off with a hammer when the ori- 
fice becomes too worn for further use. The 
unit is then reversed and used as a new 
one. Having a holder made of plastic, It 
weighs only one- third as much as conven- 
tional types, thus reducing fatigue. Ac- 
cording to the manufacturer, the nozzle is 
statieproof, shockproof and rustproof. 
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DINNER CHIM 

hak kyttione 



By Leu Marcel i us 



f ^OSTTPfG little more than a dollar to 
^ make, the dinner chime shown in Fig, 1 
can be finished in chrome and mounted on 
a maple, walnut or simply a plywood base. 

As an alternative, the tubes and bars may 
be enameled or they may be polished s.md 
protected with clear lacquer. The tubes 
are cut to length from standard thin-waH 
brass flush pipe, 1% in. in diameter, which 
can be purchased from a plumber. Fig. G 
gives the inside length of each tube be- 
tween the cork caps, To this dimension 
the thickness of the cork 
plugs used, Fig. 7„ must 
be added to obtain the 
over-all length. If you 
wish to add the interven- 
ing notes forming a full 
octave, the scale in Fig. 10 
is used to determine the 
length of the extra tubes 
and bars r From Figs. 2 f 4 
and 8 you can see how the 
base is made. The tubes 
are attached in concave 
notches with flat-head 
stove bolts as in Fig. 5. 

The bars are cut to size from Vs -in, sheet steel. 
Fig, 6 gives the length of these and also the space 
between the mounting holes which was found best 
in the case of the original model. The exact point at 
which these holes should be drilled from the end of 
the bar is found by the method shown and described 



The toft, mallow nato-i in 
perfect harmony arc dis*- 
llmflly audible lhraughovt 

the h9u«- Thff Mrrw con 
bn finiihad ivitably Prv Vfl- 

ri0u* wayi blend into 
ill ,pl(K«P in fh-e hem# 
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To locgipi ^Koq+ly the mounting hold in each bar, hold if 
l-dcioly al iho approximate benlion of one of iha holf* 
•and rest it an a tharp-ed'go black ai at laH. Then itrtb 
ip wikh a mallet teveral limos, ihifhng tht bar bach and 
forth wilhoul changing your grip, until you ablaFn a 
dear aale, after which the metal it marked whef« it 
touche t the blade. This locates the position of ann h-of*. 
To And the othor r turn the bar end fair end and repeal 
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in Fig. 3, After drilling, the holes: are used 
as a guide in locating the holes to be 

drilled in line in the top of the tubes. The 
bars are tuned by carefully grinding away 
metal from the underside, a little bit at a 
time> as in Fig, 9. As ibis is quite a deli- 
cate task, each bar should be cheeked fre- 
quently with a piano or other musical in- 
strument known to be in tune. When you 
start, the pitch of the bars may be from 
one-half to three notes higher than they 
will be after tuning them. In the final 
stages of the grinding, cool the metal to 
room temperature before testing as you 
will find that the pitch of the bars is slight- 
ly lowered when the metal is warm. The 
bars rest above the lube openings on stove 
bolts fitted with short lengths of rubber 
tubing placed in the arrangement shown 
in Fig. 5, and arc capped wilh standard 
a corn-type nuts. Notice that a little space 
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should be allowed between the bar 
and the rubber washer under the nut. 
Finally* the tube ends are closed with 
cork or wood disks. While the mallet 
may be bought, it cart be made as de- 
tailed in Fig. 11 by gluing a Vr-im dow- 
1-in. wood hall and then cover- 
ing it with rubber tape and heavy cloth. 



Illuminated Water Lily 1 Floats on Surface of Garden Pool 



A garden pool can be dressed up to give 
an unusual appearance at night by using a 




few of these illuminated lilies. Each one 
consists of a length of electric cord and 
waterproof socket and a yellow glass shade 
shaped to represent the center of a lily. 
The assembly is mounted on a wood cut- 
out shaped to give the appearance of a lily 
pad and painted green. 



Snap Fastener Mends Hole in Pot 

You Can mend a 
smell hole in a 
thin aluminum pot 
or pan with an or- 
dinary dress snap 
fastener. If the 
hole is very small, 
it should be 
reamed out to take 
the stud of the fas- 
tener. After inserting the latter, peeti the 
end of the stud to make it watertight. 
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Mimeograph Impression Roller 
Dressed on Drill Press 




Finding that the impression roller of my 
mimeograph machine had swelled in the 
center due to occasional contact with the 
ink, I “turned* it down in a drill press. To 
do this, one end of the roller was placed in 
the chuck and the other end was centered 
in a block damped to the table. Then a 
sheet of coarse sandpaper was held against 
the roller as indicated, while running the 
drill press at a medium speed. Wood strips 
tacked to each end of the sandpaper help 
in holding it uniformly against the roller. 

- — G- E. Hendrickson, Argyle, Wis. 



Cups on Greens of Golf Course 
Cleaned With Tire Pump 

Noticing that some golf players disliked 
to retrieve their balls from cups that con- 
tained dirty water after rains, the care- 
taker of one small course, rigged up a suc- 




tion pump from an old tire pump to re- 
move the water. The pump was converted 
for this purpose by merely reversing the 
leather inside the cylinder. 



Metal Disk Over Motor Propeller 
Slows Boat While Trolling 

To slow a motor 
boat to a speed 
suitable for troll- 
ing, and yet have 
the motor run fast 
enough to operate 
smoothly, I placed 
a ^inc disk in front 
of the propeller as 
shown. The disk 
should be of the same diameter as the pro- 
peller. An old auto hub cap will do if you 
have one of a suitable diameter. 

— J. F. Stewai’tj Norwood, Manitoba, Can* 



Chucks to Adapt Jigsaw Blades 
For Use in Hand Scroll Saw 




Because of the limited types of blades 
that are available for a coping saw, I adapt- 
ed my frame so that jigsaw blades, of which 
there are a number of types, could be used 
in it. The adapter or chuck is made from a 
piece of *4-in. carriage bolt, which Is filed 
flat at one end and provided with a pill to 
fit the saw frame. The other end of the bolt 
is slotted to take a saw blade, and has a 
closing ring to slip over it and clamp the 
blade in position by means of a set screw* 
—Howard R. Heydorf, Missoula, Mont. 
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CLAMPED 
TO OBrj.Lt- 



TAPPED 



TWfSTLD 



§winqim^N \ N DOW GRILLES 

Iwid petted ' * 



Many a window can be given an attrac- 
tive touch of ornament arid summer fresh- 
ness by merely adding a couple of those 
swinging plant grilles. They are made 
from lengths of flat iron or brass, bent to 
form a pleasing scrollwork. While the 
joints can be welded or soldered, a simple 
method is to drill and tap the work to take 
flat- head screws as shown at the right, 
Pivoting of the grilles is accomplished by 
using machine screws as pins to slip inlo 
screw eyes that arc driven into the window 
frame. Tims pivoted, the gillies are easy 
to push out of the way when adjusting the 
window or shade. 
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jr-TURM 

IT-,. Nl|7 



HOME 



flU T TON 



CiAMSDQ CLOTHES- 
LINE T^OP - 



CLOTHS5WN 



Usin^ iwu bf-ackelii tat i n Fig. 1, you can easily alar* nn 
boarcJ an the inside df a closer door A leftfllh bf bambc 
wilh a clothespin, Fig. 5, malie* a good dethfrijlng pr 



SiCYClE- 

T&OU$ES? CLAMP 



A hieyd* trouter clamp, Fig. h bandy to 
hold a pad maynd your writ! whil# removing 
hoi p a rtt from on Oven, Fig, 4 shows Kov/ l& 
a poslry board from sliding on a porce- 
lain, leble top when kneading bread or rolling 
ph crusl; juir place a fryit^or rubber under 

eocll of ihe four £*rhei"S 



FF?UST- 

jah 

RUBBER 



MySilN 

PO^jFl 



F-E1T 

ROOFJNS PAPER 



Small rugft will nyl tilde around on 
highly polished floa-r-s IF yay put 
felt roofing paper an ih? under- 
side Dl in Fig. 5. Triangular inytlin 
pockeTf Hi each corner aF the rug 
bold ihe paper in place. Sent a* 
iha^rt in Fig. and slipped over 
lha end of a baby carriage, a coot 
huri gee makes a good back lo carry 
a chopping bog 
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PROBLEMS 



WRONG WAV 



STRONG 

', AlTlCE 



JLHSI fiABBtTtp 



To avoid an "eruption'* and possibly scalded hands when pouring 
hul wafer into a rubber bog, bald it in the patiiicn shown in Fig. 7. 
A door mar set Husk wrkh ihe porch floor on a fatlice, Fig. B, allows 
dirt to sill thrO-ugh, and persons ate lest likely to Slumble Ovrr it 






bPL>7 

HOSE 



CRISPED C*K£ 
TIN 



Blocked take line can be kept 
from sticking fag ether, which 
make* them hard Ifl tepprake, 
by Crimping the p d g p $ at in 
fig. 11. I ( your porch is small, 
yon con have a tab Ip or> it wElb- 
aui lakin-g up needed space by 
hinging a table top lo khe rail- 
ing as in Fig. 12. A forked stick, 
hinged at I h p lop. serves ta 
brace khe table in a hiDriiOnkciI 
po-sikion. When naf in use, table 
folds flat against the railing 



A wachbdord in a tub will nei slip if a piece of 

tplir hose It *e rowed fa lhci board permitting ihe 
ha*e to be slipped over ■ h o rim of the tab when 
washing, a* in Fig. Collo psilble lubns in a bath- 
room cabinet are iiOrnd mjally iF suspended by 
the caps fin a hnngpr a* sb-Own in Fig, 10 H Is a 
notched mckal Strip strewed To the underside cf 
one of I he tabiftck shelves 
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f * Painting’ ’ Centerboa rd T runk 
Of a Sailboat 




Difficulty of frequently painting the in- 
side surfaces of the centerboard well or 
case of a sailboat after it had been built, 
was avoided by one sportsman who did a 
permanent job of protecting the surfaces 
when the boat was being assembled. This 
was done by driving copper nails into the 
surfaces, spacing them about 1 in. apart. 
Then, when the boat was put into use the 
action of the centerboard rubbed enough 
copper from the nails to keep the sur- 
rounding surfaces impregnated with cop- 
per. — J+ A. Emmett, Annapolis, Md. 






Clay Reveals Hidden Contours 
Of Holes in Work 



To check the 
progress of a hole 
being bored, or to 
determine the ta- 
per and propor- 
tions of one st- 
eady made 
modeling , 

comes soft from 
handling, or sticks 
to the work, dip it 
in ice water. This 
will harden the 



clay; It also can be used for carving and 
molding impressions when a sample of the 
work cannot be taken to the mill, 



Iron Splitting Wedge Improved 
By V-Notches in Side 







side of the 
as indie 
When a not 



If you ar 
bled by ha\ 
wedges Jui 
of a log white „ 
ing to split it when 
it is wet or frozen, 
file several 

nnl-ohena m 



r wdge is driven into a log. 



pressure tends to force the wood into the 
notches and prevent the wedge from re- 
bounding, — W. C. Lamrncy, Naperville* 111. 



Loose Handle in Push Broom 
Tightened With Brackets 

When a large 
push broom can- 
not be kept tight 
on its handle, a 
couple of metal 
shelf brackets will 
serve as braces to 
keep it rigid. 
The brackets are 
Screwed to the broom and to the handle. 

— Wilford Sherwood. New York. 



Glass Shelves Wedged in Place 
On Wall Brackets 

In erecting glass 
shelves, a good fit 
between the shelf 
and bracket can be 
had by using small 
rubber wedges as 
indicated. First set 
up the brackets in 
the usual manner 
and then slide the 
glass shelf into 
p 1 a c e. Lift the 
shelf slightly at 
the back while the wedge is slipped into 
the curved end of the bracket, and then 
push the shelf into place. 

— W, C. Irvine, Nashville, Tenn. 




SIDE VIEW 
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Three smart dessert plales and several lengths of 
flat brass stock are all you need to make ih ss novel 
serving tray which is especially tonvnnrefll for eve- 
ning snacks, The framework consuls of two I cgi 
formed from 0 sinefb length of Fla I brass, bent at 
the center to form p handle emd ray/ided a I ihe 
ends Po form feet. Bending is done between Ihe 
pad dad jaws of a monkey wrench held in a vise. 
Note the of small machine screws in addiripn la 
solder la a no re sufficient strength where the plate 
baFdors are joined la the vertical pieces. The rings 
should fit around ihe holism of the plates, and small 
Spring clips SO I dr red to She verlical piete-s hold the 
plates in piracy yet pet mil their removol far wash- 
ing. Two short feet are provided on the lowest ring 
sa that the stand has a four-paim support, FeEl pads 
attached to the ffcet prevent marring furniture finish 
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Imitation Well Is Repository 
For the Garbage Can 




Utility and decoration are combined in 
this attractive covered well as it hides an 
unsightly garbage oan T A rope and pulley 
are provided to carry out the open- well ef- 
fect, the end of the rope being tied to the 
lid of the can to aid in raising it when gar- 
bage is deposited. 

— Leroy Williamson, Portland, Ore. 



Keeping Putty Fresh Indefinitely 

After a can of 
putty bus been 
opened* I have 
found the simplest 
way to keep it 
fresh is to follow 
the manufactur- 
er's method, as 
most putty pur- 
chased over the 
counter is as fresh as the day it was packed, 
Although the lids of the cans in which it is 
pocked fit loosely, special care has been 
taken to level the surface of the putty and 
cover it with a piece of waxed or oiled 
paper before packing. Whenever I am 
through using my putty, I do exactly the 




same thing. In this way it will remain soft 
for a considerable length of time. 

— R. Boettinger, Englewood, N, J. 



Leaders Stored in Shoe-Polish Can 

Empty shoe- 
polish cans pro- 
vide good contain- 
ers for carrying 
moistened gut 
fishline leaders, as 
they have tight* 
fitting lids and are 
easy to open. 

Disks of blotting 
paper placed in 
the bottom and lid 
of a can and 
moistened with a 
little water before 
putting in the leaders will keep them in 
good condition for some time. 

Visor to Slip Over the Spectacles 
Improvised From Cardboard 

An emergency 
visor that can be 
attached instantly 
to your spectacles 
is improvised 
quickly with □ 
piece of cardboard 
cut to the shape 
indicated. Use 
light cardboard so 
it will not throw 
too much strain on 
the frame of the 
spectacles. 



Pivoted Joints in Metal Riveted 
Loosely With Aid of Washer 

When you have 
two pieces of iron 
to rivet together 
so that the joint 
will pivot, place a 
thin metal washer 
on the riveting 
block and let the 
rivet head rest in 
it. This will per- 
mit the head to 
space itself from the joint so that there is 
little friction between the parts. 
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Large Cement Jugs to Decorate Garden Nooks 




WOOD BLOCK 



Garden jugs end vases ere made with little effort 
by using a wire -mesh -covered form that need not 
be removed. The top reinforcing is held together by 
a wooden block which is removed after the top has 
been cemented. As such a jug is purely ornamental 
the mouth can be cemented shut so that water Will 
not enter, which may freeze and crack the jug. The 
cement mixture consists of torpedo sand, 3 parts, ce- 
ment, 1 part, and hydrated lime, 1/10 part. Add just 
enough water to get a ,l fatty ?1 consistency. After 
standing an hour, the cement is troweled on while 
rotating the jug on a small turntable to scrape the 
cement against a form to get Uniform contour all 
around. Color may be added to the cement, which 
is better than painting it. 

— A. L.. Neuenseh wander, Miami, Fla, 



4 mardwahi 
CLOTH 



CHltKEI 

WIRE 



Cooking in Camp Without Dishes by Using Clean Clay or Hot Stone 



You can brail a fish in camp without 
cooking utensils. After cleaning and sea- 
soning it, place it on a flat rock which has 
been made blistering hqt h There will be 
enough heat in the average stone to cook 
both sides without again heating. Another 
good way to prepare fish is to clean* season 
and then wrap them in large catalpa leaves. 
The fish can be covered with commeal first 
if desired. A well- seasoned fish covered 



with a mud batter made from deep clay 
and water, if cooked in hot ashes for 20 
minutes, will be about as tasty as though 
it were broiled in an oven. Potatoes, eggs 
and other foods also can be baked in clay 
coverings. A large bird may be roasted 
over an open fire if it is first impaled on 
a long, slender stick supported by erotched 
stakes on each side of the fire, then turned 
slowly while it is cooking. 
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"Jumba on itie tub" it limuloted in o paperweight by 
mounting lli« carved elephant an the lap part of an 
auto pitlcn rhat hoi been cut off and poliihed 



By E, J. Tartgerman 

TUMBO the circus elephant is simple to 
^ whittle no matter what pose you choose. 
And you can use him in dozens of xvays. 
Figs. 1 and 3 show him mounted on modem 
metal bases lor paperweights, while Fig. 7 
gives a third pose in which he serves as. a 
simple knickknack on a desk or corner 
shelf. Other uses are a decoration for a 
cigarette bo:>£ or a blotter handle, a letter 
opener* etc. His blocky shape requires only 
a little finishing— the rougher you leave 
him the more natural he looks. For a carv- 
ing blank, pick a straight- grained, knotless 
piece of white pine or basswood, planed to 
about %, in. thick. You can make him fat- 
ter if you like, using a block 1 or 1% in, 
thick. On one side draw ft-in, squares, 
then copy the pose you want, three of 
which are shown in Figs. 1* 3 and 7. Other 
poses are suggested in Fig. (5, Be careful 
to draw the elephant so that the grain runs 
the long way of the trunk and tail, other- 
wise they are likely to split or break off 
during carving. The details in Fig, 2 are 
for a vertical pose, while those in Fig, 4 
are for a horizontal one. Fig. 8 shows the 
head carving, which is more or less com- 
mon to any pose. 

To begin carving,, cut out the blank with 
your penknife. Avoid making any edge a 
continuous curved line; it looks better as a 
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series of broken planes, just as your 
rough knife cuts would leave it. Cut 
a V-notch between the legs in front 
and back, and extend V-cuts up be- 
tween the legs and body. Fig. 5. Thin 
down the tail and round it up. Cut a deep 
notch behind the head on each sido r Now 
all that remains is the face. Outline the 
back of the ears with a straight- in cut 
about Ha in, deep, then cut in diagonally 
from the body to remove a V-shaped chip. 
Follow this with a shallow V-notch to rep- 
resent the ear itself, another V-notch and 
a shallow shaving inside the lobe to out- 
line it. Mark the tusk position, then thin 
down the trunk, making certain that the 
outer surfaces are in line above and below. 
Accent the mouth opening, and round up 
the tusks, shaping the balls at their ends. 
Then carefully round up the head and 
trunk. If you are Unfortunate and break 
off a tusk ? cut both off and have a tuskless 
elephant. Remember to shape the little 
“finger" at the end of Jumbo*s trunk, so he 
can pick up peanuts. The line of his lower 
lip marks the butt end of his tusks. Locate 
the eyes and cut in little pyramids to form 
them. Now cut a scries of V-notches 
around each foot to simulate toes, and also 
behind any bent joints, under the jaw, etc. 

To get a grayish- black elephant color, 
mix equal parts of brown, black and white 
oil paints to get a blue or brown-gray. 
Thin it a little more than usual, and daub 
it on liberally. When all areas are covered, 
wipe off the surplus paint with a cloth. 
This will give Jumbo a soft finish, with a 
little shine to accent the creases of his 
hide. Touch up the inside of his mouth, 
the tip of his trunk, his toes and his eyes 
with pink (red and white mixed). Paint 
his tusks white, with gilt balls. If you want 
a fabled white elephant, paint him a dirty, 
light gray all over — no elephant is pine 
white unless whitewashed. You can also 
carve a little palanquin and a mahout if 
you wish to put Jumbo really on parade. 
These can be glued on. In that case, carve 
V-grooves to show a headdoth and a body- 
cloth. Then paint them in gay colors. 

You can, of course, make such an ele- 
phant as elaborate as you wish— putting in 
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Ilia a iherp penknife for 
notching end grwvmg, 
and da nor make any 
edge <i ^emliT'iu&ui curved 
line, The figure lecfci 
better whh (ill lurfoctt Q 
lerin of -broken pkm«l 
[urst as left by the rough 
knife cuti 
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SHAPING EAF? 



FfWl SUING £Aft 



V-notc ► to simulate the creases in his 
hide. A y-" can use mahogany or wal- 
nut, and i r / oiling and waxing. 

If you want hi T . ■ L jer, use % or Vs “in. 

Chemical Spray to Kill Grass in 

Grass that grows between the bricks or 
cobblestones in a walk or pavement may be 
killed with a strong solution of calcium 
chloride dissolved in water. The solution 
is simply ponied into the crevices if the 
area is small* or sprayed onto the walk 
from a garden sprinkling can if more con- 
venient. Two applications are usually 
enough to stop the growth of glass for a 
season. Quack grass may be killed by 



squares. Or again, lay out the designs on 
Vs or V£-in. wood and carve them as sil- 
houettes for a wall frieze* picture-frame 
decoration^ or wall panel 

the Joints of Brick Walk or Street 

spraying with a solution made by dissolv- 
ing sodium chlorate, I lb,* in water* 1 gal 
With this solution, spraying two or three 
times per season is adequate. A weed kill- 
er which is not poisonous to cattle is made 
by dissolving calcium chloride, 2 lbs r , and 
sodium chlorate, 3 lbs., in water, 4 gals. 



fiTo arrange short-stem flowers in a tall 
vase, place the stems in soda straws. 
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Wheeled Porch Stand Has Removable Tea Tray 




CO&D 



If the Itai'id ii uicd on a Icr- 
rfia-Cc oir in line garden, wheels 
■should he fcybilrlutqcl for JHp 
c qs-Icts, Iq permit eo*y roll- 
ing on ihe un«von itiffaces 



b PLYWOOD 
TF?AY 



ftE£D 

/H'ttLSTE.tJ 
5LI&MTLY &OUNto 



This light, triangular stand is ideal to 
support a large tea tray so that it can be 
moved about conveniently on a porch. The 
original stand was fitted with a rattan tray,, 
but one of similar size can be made of ply- 
wood with a decorative rim of rattan or 
reed strands bound with brown cord, and 



varnished* In binding the reed, the cord is 
laced through small holes drilled in the 
tray near the edges, as indicated in the 
small detail. Raffia could be substituted 
for the cord, A deealeomania transfer or 
painted design in the center of the tray 
adds to the appearance. 






Knurling Tool Tightens Glass Door Knobs in Sockets 



If a glass door knob loosens in its socket, 
a good way to tighten it is to use a knurl- 
ing tool Chuck the knob in a lathe and 
then use the knurling tool to press the 
of the metal socket tightly around the 
too. Do this work carefully. The knurl- 
g marks tend to enhance the appearance 
the socket rather than mar it. 

— Raymond F. Yates, Lockport ? N. Y. 



([Have you tried using a silk violin string 
for stringing beads? It is stronger than 
thread and will last indefinitely. 
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Fisherman ’ s Portable Roll-U p Seat 
Made From Lengths of Bamboo 




A handy seat for use when still fishing 
from a bank of a stream is made from 
lengths of bamboo. Being light, it can be 
rolled up and carried easily, and it is made 
by tying several lengths of bamboo togeth- 
er with fishing line as indicated. A further 
advantage of such a seat is that it will float 
if accidentally dropped into tho water. 



Simple Motor Hookup to Sharpen 
Lawnmower With Hand Stone 

This arrangement enables me to sharpen 
a lawnmower accurately in a few minutes. 
Clamping blocks to take the mower tie rod 
are screwed to a bench so that the end of 
the mower handle will rest on the floor. 
Then a guide bar for a hand stone is 




screwed to the blocks^ and a small electric 
motor is belted to one of the wheels. It is 
best to either gear down the motor or pro- 
vide a resistance in the circuit so that, it 
rotates about a hundred or so revolutions 
a minute. In use, hold a stone across the 
mower shear plate and the guide bar, ad- 
justing the latter so that the stone just 
touches the cutting blades. Then start the 
motor. After the blades have been trued 
up, adjust the shear plate against them 
correctly and rotate the mower for about 
10 min., applying plenty of oil to the plate. 
This will smooth the cutting edges, after 
which the mower is ready for use. 

— Win. Madison, Oshkosh, Wis. 



Six Wieners Roasted at One Time 
In This Wire Holder 




Instead of impaling a wiener on a point- 
ed stick and roasting one at a time, use a 
wire holder like the one shown and save 
time. There will be enough “spring" in the 
bent wire to grip six wiener^ firmly, and 
there is no possibility of the holder burn- 
ing off and dropping the wiener into the 
fire. With two or three of these holders, 
wieners for a large group can be roasted. 



(Jlf sheets are hung on the line dripping 
wet, the weight of the water tends to pull 
them, down so that they dry with few 
wiinkles- 
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"Waffle” Hot Pads Are Woven on Simple Frame 




START 



iSti REPEAT riT fcE*T. 
HTEfiSifiCTlON 



Thi weaving it done 
ott q simple wood 
frame about 12 in, 
square, afO-ufid the 
hop of which finiih- 
ing noil s are spaced 
H in, opart 



Children will have a let of fun making these hot 
pads for gifts. They are woven with cotton thread 
on a simple wood frame. Begin weaving as shown 
in the detail at right* passing the thread back and 
forth and around the nails until you have built up 
ten layers or more. Then each joint is tied as shown 
in the detail above. Do not pull the tying thread 
too lightly or you will mar the waffle effect. The 
pad is cut out of the frame with a pair of scissors by 
snipping off the threads an inch or so from the pad, 
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TEN LAVERS OF STRING 
IN EACH DIRECTION 



False Top on Home-Shop Bench Keeps It Free of Paint 




Home workshop fans who have good 
benches can protect them against paint and 
glue or burns from hot soldering irons by 
using a false top when doing this work. 
The top is merely a plywood panel with a 
strip screwed to the front edge to rest 
against the bench edge and keep the top in 
place. — E. M. Love, Monterey Park, Calif. 

(I When rust or congealed oil causes a lock 
to stick, it can often be loosened by squirt- 
ing gasoline into the keyhole and other 
openings in the case. After the lock has 
been loosened, it should be removed from 
the door and taken apart for cleaning and 
proper lubrication. 
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Drill Press is Used as a Tool Rest 
To Turn on Outer End of Lathe 




When you have some large- diameter 
work that must be turned on the left-hand 
end of a lathe headstock, a floor-type drill- 
press will serve as an adjustable tool rcst- 
Just remove the tool rest, from the lathe 
and clamp it in one of the slots in the 
drill- press fable* then raise or lower the 
table to bring the rest to the desired 
height. — Carl N. Fyray, Manchester, Conn. 



Shoehorn Serves as "Erasure Aid" 

One typist finds that a common shoehorn 
serves nicely as a shield to avoid smudging 
the carbon copy when making an erasure 
on the original copy in a typewriter, The 
shoehorn fits the contour of the platen and 



being stiff, prevents any possibility of an 
impression being made on the carbon copy. 
—Glenn E. Hassclrooth, Eugene, Ore. 



Short Legs on the Picnic Basket 
Help Keep Out Insects 





Doorstops fitted 
at each corner of a 
picnic basket will 
provide short legs, 
which 
the 



POOR- 

STOP 



having a picnic 
lunch on a sandy beach as the basket is 
raised 50 that sand is not likely to be 
kicked into it accidentally. 



Clay Modeling Tool From Handle 
Of Worn-Out Toothbrush 




A plastic tool 
that will last in- 
definitely for 
modeling clay can 
be made from an 
old toothbrush 
handle. Shear off 
the bristles with 
an old razor blade, 
and then saw off 
the opposite end 
of the handle at an, 
angle- Sharpen 



this end and shape the handle to suit with 
a piece of sandpaper. — Alexander Valen- 
tine, Middle Village, Queens, JSf. Y. 




Automatic Tent-Rope Tightener 




Uniform tension 
on the guy ropes 
of a tent can be 
maintained by us- 
bands 
s as 
d s 



for an average camper's tent- 
— Wm. Edgar Abbott, Hayfork, Calif. 
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Roman-Chariot Scooter Thrills the Youngsters 




w 

PLYWOOD 



1 , V* 

f' — rO 4* ■ | 

use, and all pointed projections are modi- 
fied as much as possible. Large rubber- 
headed tacks in the edges of the hor&e T s 
front legs will provide further protection. 



Roofing Tar Protects Garbage Can 

Ordinary roofing or road tar is one of 
the best materials to protect the inside 
surface of a garbage can, First, dean the 
can thoroughly, being sure to clean the 
seams and joints carefully. If the can is 
greasy, wash it with gasoline in the open. 



Tho htir tv euiflult tint 4o«raJi?d cerafully, m 
much of the realistic drpcnds cm 

the point job. Duplicate the color schema on 
both s id ei of She hones. A red body trimmed 
in gold »ti off the chariot nicely 



XZT 



iKATL WdttlS 



This colorful scooter can be maneuvered 
as easily as the regular soapbox type with 
which everyone is familiar, and it is nar- 
row enough to permit two of them abreast 
on the average sidewalk. The chassis is of 
the usual construction, being a length of 
2 by 4-in. stock with roller-skate wheels 
attached to provide a fairly short wheel- 
base- The body is made of outdoor ply- 
wood, secured to cleats at the forward 
corners and to a pine floor, which is nailed 
to the chassis. The horses are scro lisa wed 
from % or ^a-in. outdoor plywood and are 
attached as shown, with a vertical mem- 
ber On the chassis and two light, flat-iron 



braces. The rear hoof of each horse is 
screwed to the side of the chariot body. 
All edges of the plywood are rounded with 
sandpaper to avoid chipping under hard 



Then melt the tar and flow it over the sur- 
face by rolling the can. Keep the tar hot 
so that a layer no thicker than two coats 
of paint is applied. 
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Wheelbarrow Chair 
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Umbrella and Embroidery Rings 
Provide Entertaining Game 




On dull evenings when there Is nothing 
to do, you can pass a little time away with- 
out much preparation by using an um- 
brella and some embroidery hoops. Set the 
opened umbrella on the floor with the han- 
dle projecting toward youn Then move 
back a few paces and toss the hoops over 
the handle. You will be surprised how 
difficult it is to do this. Scoring can be 
arranged to suit a good suggestion being 
to count, a ringer five points^ or a hoop fall- 
ing into the umbrella two points, and those 
missing the umbrella and falling on the 
floor counting five off the score of the 
player. Other rules may be invented to 
simplify or complicate the game. 



Long Fishline Is Waxed in a Jiffy 
With Bottle and Corks 

If you have sev- 
eral hundred 
yards of fishline to 
wax, it can be 
done rapidly by 
using a bottle and 
a couple of slotted 
corks. Put one 
cork in the bottle 
and slip the other 
one over the edge 
of a can contain- 
ing some melted 



wax. Then, using the bottle to submerge 
the line* pull it through the slots in the 
corks, the cork on the can edge serving as 
a wringer to remove excess wax. 



Kinked Bail on a Paint Bucket 
Stays Up or Down 

To support the 
bail on your point 
bucket Vertically 
so it can be 
grasped quickly 
when changing to 
another position* 
just kink the bail 
as shown. The bail 
can also he forced 
down against the 
side of the bucket. 



Crutch Tip Improves Putty Knife 

When removing 
a pane of glass or 
fitting a new one 
in a window, It is 
often necessary to 
give the glass a 
few light taps to 
loosen or push it 
in place. If a rub- 
ber crutch tip is 
pushed over the putty knife handle, the 
latter can be used for this purpose without 
danger of breaking the glass. 



Wood Strips Steamed for Bending 
By Hot Iron and Damp Clotk 

While making 
models of air- 
planes and other 
objects where a 
number of small 
wood strips must 
be bent, one mod- 
el builder steams 
the strips with a 
hot iron before 
bending them. A 
damp cloth is 
placed over the strip to be bent and then 
the iron is run over it. This produces 
steam, which is forced into the wood. 
Dampening and ironing the cloth two or 
three times will wet the wood sufficiently. 
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SCREEN DOOR 

made attractive 



THE Ovf.flLAY i& PLACEO 
Q*t r^E. outside 
Of TK£_ wift£ 



New and distinctive in doorway treat - 
merit, grilles or interesting silhouettes are 
applied directly over screen doors. An ex- 
ample of how a screen door served to 
‘Trame a picture ' J is shown above. Such a 
silhouette can be cut from sheet metal* but 
you can use any stiff sheet material that 
will withstand weather. Five types of 
grilles are also shown. These can be fash- 
ioned from wood or motai strips* or a de- 
sign can be scrollsawcd from waterproof 
plywood. The grilles arc held hi place by 
molding as shown in the circular insert. 
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Kite Flyer Has Freedom of Arms 
By Using Cleat on Belt 




A wooden cleat riveted to a bolt to go 
around your waist will leave both hands 
free when flying a kite. The string is 
wound on the cleat and is unwound as de- 
sired, If the end of the string is tied se- 
curely to the cleat, there will be no danger 
of the kite getting away from you as often 
happens when you hold a ball of string. 



Jig to Adjust Model Airplane 
For Center of Balance 

The center of balance of model airplanes 
can be found quickly with this simple jig. 
It consists of a base block having a series 
of holes bored in line to take a couple of 
T-shaped vertical members. These are 




spaced to suit the plane, which is support- 
ed along the center of the wing width. The 
plane is then adjusted for lateral balance 
by adding weight to the light end, 

“Ray J. Mar ran, Kansas City, Mo. 



Loss of Outboard Motor Avoided 
By Bottle-Cap Sockets 

To help insure 
against the loss of 
an outboard mo- 
tor, caused by the 
clamp screws 
loosening, one 
sportsman nailed 
a couple of bottle 
caps onto the boat 
transom at the 
points where the 
damp screws con- 
tacted it. The caps 
served as sockets for the screw ends so that 
the motor could not jump off the transom 
if the screws loosened slightly. 

Match Under a Triangular Ruler 
Aids in Inking Lines 

When you have 
some lines to ink 
on a drawing or 
sketch, and only a 
triangular ruler 
for the work., place 
a match in the 
groove under the 

r u 1 e r + This will 
raise the edge to 
avoid smudging 
the work, and at 
the same time, serve as a roller for easy 
manipulation of the ruler. 



Noniitflammable Insecticide 

An effective and noninflammablc insect 
destroyer can bo made by dissolving rosin, 
1 oz. 3 and oil of ambcr T 1 oz,, in a mixture 
consisting of gasoline, gal., and carbon 
tetrachloride, Vz gal. It may be used in a 
spray gun to kill flies, bedbugs, fleas, ants, 
roaches, and other pests. The rosin forms 
a cake around the insect eggs and thus 
prevents hatching. It Is not necessary that 
the destroyer be aimed at the pest. Finely 
divided particles of it in the air kill insects. 
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Part V 



Engine, Rudder, Strut, 
Steering Gear and Seats 

IS /1TH the hull practically 
* * completed, you can now 
install the power plant. Fig. 
113 shows the type of engine 
that was used in “Falcon,” and 
the cutaway view in Fig, 112 
gives a general idea of the loca- 
tion of the gas tank, engine, 
exhaust pipe, etc. Fitting the 
bods upon which the engine 
sots comes first. While the di- 
mensions given in Fig. 117 can 
be followed if you use a similar 
engine as shown, it is best to 



Tha 



^ J?NtAKt 



lay out a pattern for the bed pieces directly 
from the hull Figs. 114 and 116 show how 
this is done. With a stuffing box like the 
one shown in Fig. 115 in place in the shaft 
log, first run a length of string or fishline 
centrally through the shaft hole. One end 
of the string can be fastened to a long nail 
driven into the underside of the keel and 
the other end to a floor board, or a timber. 
Next, stand a ii-in. plywood panel on edge 
across four ribs, holding it against the 
string and make a mark on it at each end 
as in Fig, 114. Then draw a Line through 
these points. After this, a straightedge, 
placed between the engine stringers and 



on top of the first 
rib, is used to find 
the distance between the bottom edge of 
the stringer and the top of the rib at a 
point directly below the cord. This dis- 
tance is represented by the dotted line in 
Fig, 116, A similar measurement is made 
at the fourth rib and then the two distances 
are transferred to each respective end of 
your pattern,, after which this amount is 
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cut off. Now you measure 
vertically the distance be- 
tween the center of the crank- 
shaft and the bottom of the 
engine feet and mark it on the 
pattern as shown. This will 
give the exact shape of the 
beds for your boat After 
these are cut from oak or fir 
ami bolted to the sides of the 
stringers, they are checked 
with the string as in Fig. 119 
to make sure that they are at 
the right height. The engine 
should be shifted on the beds 
until its lower end clears the 
bilge sufficiently, yet is locat- 
ed a suitable distance from 
the end of the stuffing box, 
Figs. 118 and 120 give the lo- 
cation of the engine used in 
the original boat. If in align- 
ing the engine, you find that 
Ihe forward end of the pro- 
peller shaft does not slide into 
Ihe coupling on the end of the 
engine, it may be necessary to 
shim the latter on the beds 
until both are in alignment. 
When the boat is launched, a 
final alignment checkup is made. 

Take pains in laying out the strut for the 
propeller shaft. To find the shaft angle of 
this, the shaft is braced temporarily in its 
ultimate position and a piece of plywood is 
held alongside of it on which the angle is 
marked as in Fig. 123. Next, a line repre- 
senting half the diameter of the shaft, is 
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marked in. below and par- 
allel with the previous mark, 
and then the other points are 
laid out as indicated. It may 
be possible to obtain a stock 
strut having the right shaft 

angle, but if not, a pattern of 
white pine can be made fol- 
lowing the details in Fig. 121 
from which you can have a 
bronze cast ing made, A bear- 
ing is provided in the stmt as 
shown in the detail above Fig. 
124. First, the portion of the 
shaft passing through the 
strut is smoked so that the 
babbitt will not adhere to it. 
Then after it is held centered 
in the hole by a notched sup- 
port,, putty or asbestos paste is 
packed around each end of 
the strut, forming a pouring 
well in the putty at one end. 
Be sure to provide a vent hole 
in the casting. Just before 
pouring the molten babbitt, 
the flame of a blowtorch 
should be played on the strut 
for about five minutes. 

A view of the complete 
rudder assembly is shown in 
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riveted in a slot cut in the rudder post 
as shewn in Fig, 122, Note that the 
plate is set in the slot at an angle so that 
it will be parallel with the keel when 
in place. The rudder post extends up 
through the floor boards and a collar is 
fitted to the upper end at a point to give 
the rudder a 1-in, clearance at the keel. 

A brume casting also is made of the 
tiller arm detailed in Fig. 125. A ta- 
pered pin is used to fasten it to the rud- 
der posh The exact location of the hole 
in the arm for attaching it to the steer- 



ing link is determined by experimenting 
with the steering unit used. One revolu- 
tion of the wheel should bring the rudder 
from dead ahead to hard aport, or a 45- 
degree swing, and the same to starboard. 
In other words, two revolutions should 
turn the rudder from extreme left to ex- 
treme right. (See Fig. 126.) 

In the original boat, a Ford model-A 
steering unit was Used ? the column being 
turned over so that the arm at the lower 
end was on the right instead of the left 
side. The lower end of the column is an- 
chored securely to a bulkhead by a collar 
and an angle bracket as in Fig, 127, while 
the upper end is fastened with a brass 
strap to a block mounted behind the in- 
strument panel as in Fig, 129, After cut- 
ting oil and threading the end of the steer- 
ing link, it is connected to the tiller arm by 
^4 -in. galvanized pipe. This is made up of 
two pieces which are joined with unions 
to make it easy to install beneath the floor 
timbers. (See Fig, 128,) The aft end of the 
pipe i$ flattened and drilled for attaching 
it to the tiller arm. 

Now for the exhaust pipe. The connec- 
tion at the manifold consists of pipe nip- 
ples and elbows assembled in an inverted 
TJ- shape so that it will be impossible for 



Fig. 124, A short brass tube having an in- 
side diameter of % in, is threaded its full 
length, after which one end is reamed to 
provide a beveled Seat for the packing. 
See the detail to the left of Fig. 123. The 
tube is turned into an undersize hole 
drilled up through the keel and the tran- 
som knee from the bottom. The tube 
should project above the latter just suffi- 
ciently to permit the pipe cap to be screwed 
down tightly upon the packing. The rud- 
der is cut from a ^s-in. brass plate and 
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water to run back through the exhaust and 
in Eg the manifold. The fs t lings making up 
the offset in the pipe at the transom are 
assembled in the order given in Fig. 132 r 
the long piece being coupled to the U- 
shape unit first. For this, use a short 
length of flexible steel hose^ fastening it at 
each end with ordinary hose clamps as 
shown. The part which passes through the 
transom should fit tightly in a hole located 
in the position given in Fig, 133, and then 
the threaded end is fitted with a brass 
flange. The water outlet from the engine 
should run from the high end of the block 
to prevent the formation of a steam pocket h 
although some engines offer a choice of 
making the connection at either end The 
outlet connection should enter the exhaust 
pipe at the angle shown in the circular de- 
tail to throw the stream downward. A 
standard through- the-hull fitting like the 
one shown in Fig. 133 fs fitted in the star- 
board garboard plank. 

You may be able to secure an auto gas 
tank of a size suitable for mounting in a 
cradle under the forward deck. If not P you 



TRANa-ptl 



GANGWAY If XI5 ^ 



I HdLD'N g 



- ^JOlfUKlOR NVwOOD- 

PLANQ hinge 



MOTOR HOUSING 



BtTAlL QF fOflWAJ*D SEAT J.MK1NG AFT 



r. 




l 1 £ COPPER 


T f LL 


k— TXJB-E1 J 


f T L -J* 



AUGUST, 1941 



125 





can make me to fit of sheet iron qr copper 
as shown in Fig. 131 and mount it on cross 
members screwed to the sides of the ribs. 
The baffles in the tank will prevent exces- 
sive pounding of the contents in rough 
waters. Don't forget to vent the filler tube 
by drilling a small hole in it well above the 
maximum level of the gasoline. A flexible 
cable -covered wii'e is used for controlling 
the engine from the instrument panel as in 
Fig, 130* and the batteries may be kept un- 
der the forward seat, or beneath the deck. 

The arrangement of the seats, engine 
housing and the removable floor section is 
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given in Fig. 138. The back of the forward seat is 
of plywood, cut and notched to fit neatly at the 
coaming ( see Fig. 139) 28*4 in. 3ft of the instrument 
panel. Before attempting to cut the back to shape, 
a pattern of the opening should be made. On a 
scrap piece which is roughly cut to fit against the 
planks, the curvature of the hull is marked with 
dividers, or with a pencil and small block as shown 
in Fig. 134, After it is cut, it is tacked temporarily 
in place at the proper slant. Next, a second piece 
is placed against the face of the coaming and nailed 
to the first, after which a pencil mark is made on 
it at the bottom edge of the coaming. Both sides of 
the hull are treated alike and then the two patterns 
are connected at the bottom with a straightedge 
set on the floor. When you are satisfied with the 
fit of the pattern, it is removed and used to mark 
the material. Braces are screwed to the aft side 
along each side of the gangway as shown in Fig. 
135, and a cleat is fastened to the floor against 
which the forward edge of the back is set- The top 
edge is crowned to conform with the deck and is 
covered with a strip of half-round molding as 
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{To be concluded) 



shown in Fig. 141. The seat itself is 
made up of a number of boards 
placed as shown in Fig. 136. At the 
real- edge they are screwed to a 
cleat fastened across the back S in. 
up from the floor, while at the front, 
the pieces are set in a rabbet formed 
by two pieces attached to the hull 
as in Fsg. 140, The seat width giv- 
en will accommodate standard 
life-preserver cushions. Over- 
hanging strips of metal screwed 
to the edges of the removable floor 
section after it is covered with 
linoleum;, provide rabbeted edges 
for keeping it in place. 

From Figs. 137, 142 and 
143 you can see clearly 
how the seat at the stern 
Is constructed of 2-in. 
slats and supported on 
cleats as indicated. Final- 
ly, the engine is boxed- in 
and fitted with a hinged 
cover, Fig$. 145 and 146, 
to make it readily acces- 
sible, and then linoleum 
is applied to the floor. 

The rub- rail molding at 
the sheer is attached with 
brass screws in counter- 
bored holes and capped 
with mahogany 
plugs as shown. If 
you plan to add 
the cabin, which 
will be described 
next month, it is 
not necessary to fit 
a splash guard to 
the forward deck 
as in Fig. 144. 



ClfrOti cut lo th* lhapfi indi* 
cotvti and kwwkJ f? the 
Tibs at each side, give D 
comf aria hie slant to tins 
Item seal 
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Pin to Anchor Archery Target 
Fastened to Leg of Support 




Pitt IN U5£ 



Here is a good method of anchoring. an 
archery target so that the wind will not 
blow it over. One log of the target support 
is fitted with a piece of flat iron, which is 
drilled at the lower end to take a long 
steel pin. In use* the pin is pushed through 
the hole into the ground. When not in use, 
it is removed and slipped under a staple in 
the leg. In this way, the pin is always at 
hand, and there is no possibility of it being 
misplaced. — Richard R. Busch, Chicago. 



Easy Way to Align. V-Pulleys 

A better method 
of lining up pul- 
leys for V-bclt 
operation than the 
Usual one of sight- 
ing is to loosen the 
driven pulley, put 
the belt in place 
and run the motor 
or countershaft 
for a few seconds. 
This will automatically cause the loose 
pulley to move laterally on the shaft until 
it is in alignment with the driver* As soon 
as the pulleys come into alignment, stop 
the motor and tighten the loose one on the 
shaft. With this method, slight inaccura- 
cies resulting from trying to align the pul- 



leys by sight are avoided, and the belt will 
last longer because of the absence of ex- 
cessive wear on one side. 

— W. C, Wilhite, Carlinville, 111. 



Drawer Partitions Held in Place 
By Strips of Channel Brass 

Partitions in 
drawers can be 
installed easily, 
even after they 
have been assem- 
bled, if you use 
lengths of channel 
brass to hold 
them. Attach the 
metal with small 
screws or brads 
and countersink 
the heads. Plywood will do for the parti- 
tions. — S. J. Gandier, Richmond Hill, N. Y, 



Picnic Forks Pin Plant Branches 
To Ground to Start New Growth 

"When you want to hold a branch or trail- 
er of certain kinds of plants close to the 
ground so that they will take root at the 
joints and start new growths, try using 




wooden picnic forks for the purpose. Just 
slip the fork over the branch as shown 
and press it into the ground, taking care 
not to force the fork deep enough to pinch 
and damage the tender plant. 




PULLET L0Q3T 
ON .SriAfT 
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Strap-Hinge Tripod Head Tilts Ninety Degrees 




7HUMB- 
StftEW 
TO R T 
VTAHiH* 



Holding your tsmcrq steady in vprlkcil o t harptonfa! position, Figs. 
1 ond 2, or at any olhpr angle between these limits, this tilting 
tripod head should be a welcome odditkm la the phora equipment 
of lliase Vfha like to male their own cheaply. A 6-in. ilrap hing-p 
\i bent os in Fig. 3. Then pivot pOfl-U ore riveted at the ends to 
take lerigtht of flat brass which orp pivoted together, uiing a screw 
ond wingnul. These pieces should be jutl long enough to hold ihc 
Hr op hinge at right angles when they ore set end Id end 



HlftGE 



POST RwEl EL (3) 

' TO HlNSF 



Stand for Horizontal Enlarger Has an Adjustable Easel 



This stand makes it easy to adjust a hori- 
zontal enlarger for prints of different sizes. 
The distance between the paper and the 
lens is varied by moving the screen which 
holds the paper. Two tongue-and- groove 
boards* cleated together so a third board 
tan, slide between them, make up the sta- 
tionary part of the stand on which the en- 
larging camera is mounted. The plywood 
screen or easel is fastened to the movable 
board with a pair of stiff hinges* which al- 
lows the paper to be tilted to correct dis- 
tortion. The paper can be fastened to the 
easel with thumbtacks or rubber bands. 



CRoIl film will usually slip into a tank reel 
more easily il the film is given a slight re- 
verse bend about Va in. from the end. 
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;! STRONG 



WEAK 



| UGH T 



MODILENG 

LIGHT 



C/occl piloted 



STROKE] 



Basic 

modeling 

and 

backlights 



binii 






BACKGROUND 
LIGHTED J 



yitoma^ $ 

J!ake 



A bairc Eight, which is located near the Camera, illuminate* l ha ihrea 
visible surfaces of rbe box about equally, to molt? ano sur la*e pit- 

daminatfi., you M&6 a modeling light. S-cvnc-rimci, even two mCpdoling 

lighls are employed, an opposite tides and with one subordinated to 
the Other, Notice how she dark background wp? lighted tp provide 
contrast with the subject photographed by using p backlight 



QNE of the amateur photog- 
■ rapher's toughest problems 
is to take good pictures of me- 
chanical objects. Most of the 
time he Finds himself with pho- 
tographs that show large black 

areas where there 

should be many details: 
a background that 
merges confusingly with 
ihe object itself: the 
major emphasis thrown 
on a minor point' a clut- 
lered-up selling or 
some other defect. Most 
of the common defects 
in mechanical pictures 
can be avoided by prop- 
er lighting and good 
arrangement. 

Although daylight 
may bo used* mechan- 
ical objects lend them- 
selves best to photogra- 
phy by artificial light. 
The cameraman should 
have a half dozen inex- 
pensive floodlamps^ No, 
2 preferred* plus suit- 
able clamp- on sockets 
with reflectors and a 
couple of adjustable 
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of MECHANICAL OBJECTS 



stands. Three lights a re generally enough! 
but sometimes four or five are required, 
The first step in lighting 5s illustrated in 
Fig, 2, which shews a light near the cam- 
era, This is a “basic” light as it illuminates 
about equally the three surfaces m range 
of the camera lens Fig 1 shows the result 
of such lighting. Note that the various 
surfaces of the box are all about the same 
tone of gray. An improvement is shown in 
Fig, 3, taken with a basic light and a sec- 
ond or "modeling” light as shown in Fig, 4 T 
placed comparatively close to the object. 
Its relative position makes this light the 
stronger. It is called a modeling light be- 
cause it brings out contour and gives relief 
to an object. You will observe that one 
side is considerably lighter and contrasts 
with the other two sides that are visible. 
The best position for the modeling light 
must be determined by experiment for 
each picture. Some subjects require a sec- 
ond modeling light on the opposite side. In 
this case, however, one must be subordi- 
nated to the other by using a smaller size 
bulb or by placing it at a greater distance. 
Another step in lighting is to produce con- 
trast between the object and the back- 
ground by careful u^e of a “backlight” 
placed as shown in Fig. G. The result. Fig, 
5, has a much lighter background than 
either Figs. 1 or 3. 

After arranging the lights satisfactorily, 
the object is arranged to emphasise its 
purpose and bring out its particular fea- 
tures to the best advantage. This usually 
requires slight shifting of the lights, al- 
though their function is not disturbed. 
"Where shadows tend to emphasize some 
portion of an object, control of shadows is 
important. Often a fuzzy shadow as the 




one in Fig. 7 is not desired^ but a clear-cut 
shadow as ihe one in Fig. 8 is preferred. 
When such a sharp shadow is wanted, you 
can use a card with a small hole in it. This 
is held in front of the light as shown in 
Fig, 9, By varying the distance of ihe card 
from the light, and altering the size of the 
hole f a wide range of effects is possible. 
Maximum softness of shadows is obtained 
by holding a small disk to shield the light, 
allowing the illumination on the object to 
come from the light reflector. 

Very often it is desirable to show small 
objects with something familiar to provide 
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angle at which the camera is set, Koto 
how nicely the relation of the gears are 
shown m Fig, 11, which makes the oper- 
ation of the device quite obvious. This 
effective presentation is lacking com- 
pletely in Fig. 12, and other objects ill the 
photo detract considerably from the fea- 
tured device. In pictures of this kind, 
where the high camera angle excludes a 
vertical background,, the backlight is 
Usually directed on the objects from 
above and from the opposite side. This 
often provides revealing highlights and 
also servos to fill in shadows that other- 
wise would be too dark. In Fig. 11 the 
lighting brought out the device in con- 
trast with the background, and individ- 
ual parts were carefully 
highlighted and shad- 
owed to bring them out 
in bold relief. 

To bring out the pur- 
pose of a device, the 
method of using it, and 
its relative she, an ac- 
tion pose like that in 
Fag, 13 has distinct ad- 
vantages. For a detail 
photo of the device it- 
self and its component 
parts, a high camera 
angle over it gives ex- 
cellent results as in Fig. 14. However, in 
this ease, a low camera viewpoint, result- 
ing as in Fig, 15, tends to obscure the parts 
of the device. Also, sharp shadows and 
Jack of contrast between the background 
and the object, make this phot* of very 
little value, 

It is often somewhat of a problem to pho- 
tograph a large object with many shadows, 
and shiny parts. The shadowed portions 
require long exposures to obtain good de- 
tail, yet a long exposure allows halation to 



a clue to size. In Fig, 10 an assembled unit 
and its parts are shown with a 6- in. scale 
which effectively suggests the size of the 
parts. In addition to a scale, a pencil, 
watch or other familiar object can be used. 
Or, if the object can be held in the hand, 
this is often a good clue to size besides 
providing a touch of animation on an oth- 
erwise “dead” object. Mechanical objects 
are usually pictured to show various parts 
in their relative positions. This aim is at- 
tained by the position of an object and the 
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conceal the details of bright areas. The 
best way to meet this difficulty is to lightly 
daub the bright spots with modeling clay 
before making the exposure. This proce- 
dure lays a thin coating of clay over the 
surface and reduces reflections. See Pig. 
IS. One photographer of glassware, flips 
the glass objects in milk and the resulting 
film* when dry, is just enough to eliminate 
bright reflections. Sometimes a fly-spray 
gun is of great convenience in applying 
milk to portions of objects too large for 
dipping. 

In making pictures around machines, a 
large sheet oi gray cardboard is excellent 
for use as a portable backdrop. Fig. 16 
illustrates a confusing background which 
often results when the precaution of using 
a backdrop or screen is overlooked. Fig. 17 
shows the same machine against a uniform 




backdrop that concealed unwanted scen- 
ery. A backdrop or screen may be black 
on one side and white on the other* which 
gives opportunity to obtain contrast with 
devices to be photographed. 



Parts of Enlargement Are "Burned In” With Flashlight 



When large portions of an enlargement 
must be 4 'burned in” (made darker), it is 
sometimes easier to use a small flashlight 
than to darken the areas with light from 
the enlarger. The danger of heat from the 
prolonged exposure crinkling the negative 
also is eliminated. Use a small pen-type 
flashlight and if a very narrow beam is 
needed hold a piece of black paper with a 
small hole in it over the lens. 



Test for Short-Stop Bath 

The condition of the acetic -acid short- 
stop bath can be determined by placing a 
piece of blue litmus paper in if. If the paper 
turns red, the bath is still good. If the blue 
color of the paper does not change* it means 
that the acid has been neutralized by alkali 
carried over from the developer and it 
should be renewed. 
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CUp Holds Camera Shutter Open 
For Time Exposure 




If your camera has no provision for set- 
ting the shutter at “time," you can use the 
metal clip shown here on the cable release 
when you want the shutter to remain open 
for a considerable length of time. This is 
often necessary when checking the focus- 



ing scale or view-finder of the camera. The 
clip is a strip of thin brass with a notch filed 
in one end and bent to a U- shape* 



Dish Cover Protects Reflector 

An oiled-silk 

dish cover wi II hrri, 

protect the pol- 
ished reflecting 
surface of your 
flash reflector and 
make it stay bright 
longer. Just slip 
the cover over the 
reflector as shown 
each lime you fin- 
ish using it. Larger covers of the same type 
can be used on photofiood reflectors. 



<1 Never use ordinary red or orange glass 
for a darkroom safe light without testing it 
carefully to make sure it will stop all un- 
desired light rays. 




This Sturdy Lawn Chair Is Designed for Comfort 




JIG 5 AWED LAWN ORNAMENTS— 1 D5 T: Ten color- 
ful figurpi. Colp* iehpmi? of OP<h gjvpn, You CAP 
increase your income by selling such ornam«nrs 
a? roods ide stands, 25e. 

LOG-CABIN CON STRU C I ION — "9 1 6: Two floor 

plan 5. Shows haw la make earner joints, 25c. 

OUTDOOR FIREPLACES— 91 7: Several simple r but 
practical types, to match olher items in rock gar- 
den. 25 l. 



Lawn Chair — 1II5S: This chair can be 
built with a few band tools. Plan calls 
for stock sizes of lumber. Curved, slat- 
ted seat assures comfort. Complete con- 
struction details and list of material will 
be sent postpaid for only 25c. 

OTHER GOOD SUMMER PROJECTS 

DUTCH WINDMILL— 1059: Stands about 5 ft. high* 
Simplified d*iign, 25c, 

FLOWER &OKES^106t Three otlradive patterns, 
designed f o-r durabilily. 25c* 

LAWN CHAIR ON WHEELS-97S: Light in weigh! 
and eaiy to wheel la any desrr>d jpcolian. Cush- 
ion extends over both teal and back* 25c, 
ORNAMENTAL WOOD FENCES— 640: FEv* arii&tk 
designs for standard wood stock, 25e, 

CIRCULAR ARBOR AND OATE-637: Papular style 
anyone can build. 25c. 

LAWN AND GARDEN FURNITURE-MO la 922 incl.: 
Collection af designs fur arbar-nnd-iE-rar combina- 
lien arid swings. 3 prints 75c* 

TRELLIS SUGGESTIONS-*^; Six types the I will 
help beautify your home. 25c* 

BARROW CHAJRS-924: Two sly lev &aill far Conv 
fart, pimple construction, 25c. 

12-FT. UTILITY ROWBOAT— 757: Flat bertlwm, four 
seats. Very sturdy design. Fine far boa! Ii¥ery 
rental pur point on small lakes. 25e. 



Order plans by number and liMe. Send postcard for FREE 123-page cntalague of 
popular mechanical books- and handicraft plans 

Dept. 292 — Popular Mechanics Press, 200 East Ontario Street, Chicago, Illinois 
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Other suggestions for home builders are 
illustrated in photos 1, 3 and 4. Photo No. I 
shows one section of a row of wall cabinets 
which houses an all- wave radio* loud- 
speaker and automatic record changer* 
Photo 3 is a 3 “compartment wall niche, 
the upper sections of which arc provided 
with outlets; photo 4 shows how an exten- 
sion telephone niche may be employed for 
the installation of a combination midget 
receiver and inter-call system if desired. 



Installations 
In New Homes 



T? UILT-IN master control radio wiring 
^ is practical in small homos and 
should be included in the plans and 
specifications before construction is 
started. The cutaway plan shown in Fig. 
2 makes broadcast programs available 
in three principal rooms, and a second 
branch outlet from the multiple antenna 
system provides for a separate receiver 
in the nursery. 

The system illustrated includes inter- 
room communication equipment con- 
sisting of two separate circuity each 
with one master station and remote sta- 
tions for 2 -way operation, A standard 
11-tube radio tuner chassis and speaker 
are mounted in the living room wall and 
extend through so that the back of the 
equipment is accessible from the base- 
ment stairway behind the wall Exten- 
sion speakers with individual volume 
controls and suitable load pads are lo- 
cated in one of the bedrooms and on the 
wall in the recreation room. The key 
numbers in Fig, 2 are identified as fol- 
lows: (1) antenna outlets; (2) speakers 
in walls: (3) radio tuner; (4) speaker on 
wall; (5) remote mtercqmmunicator and 
(G) master communicator. 
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Home Recorder j Player Unit 




^L-SECTi 

SWITCh-i 



frcEQN^ 

BULBS 



OUTPUT 

iTflAHS. 



CUTOUT 



play SACtf 

pickup 



TURNTABLE 



IIO -V, IP? 

A.c. W 

LINE ^ 



CUTTING HE AQ 



iT*-'* ... 



TVTOW you can build a real home re- 
cordeiv, make your own recordings 
and play them back through your radio 
with all the good tone and volume that 
the high grade audio amplifier in your 
home receiver is capable of, Construc- 
tion has been simplified for inexperi- 
enced builders, and many features are 
included to insure efficient results. 

Designed around a Russell recording 
unit which can he purchased from any 
radio supply house, or mail order radio 
parts firm for about $17.00, practically 
all critical mechanical details are elim- 
inated, This unit includes a constant- 
speed motor, a heavy rim-driven turn- 
table, an 8-ohm magnetic cutting head 
with lead screw mechanism and a crys- 
tal playback pickup. All of these parts 
aro mounted on a brown wrinkle fin- 
ished metal base ready for use. The ad- 
ditional radio parts for the resistance- 
coupled pre- amplifier are inexpensive, 
and the portable ease may ho homemade 
or purchased as desired. This case Is 
made of %-ln. plywood and covered 
with imitation leather. The outside di- 
mensions of the case proper are 19 in. 
long, 15^4 in. wide and 5 l A in. high. It is 
provided with a lid 3% in. high made of 
the same stock. The motor board di- 
mensions and drilling details are given 
in Fig, 1; this board fits flush with the 
top of the case and rests on % by %-in. 
wood strips nailed to the inside of the 
case. Springs cushion the motor board 
so that the mechanism “floats.” 

A simplified wiring diagram of the 
pre- amplifier unit and 3-sect ion rotary 
switch appears in Fig. 2; photos B and 
D show top and bottom view's of this 
2- tube unit which provides plenty of 
amplification so that a crystal micro- 
phone may be used. It will be noted 
that the 3 -section rotary switch is a 
Yaxley No. 1^36 -L six -position type and 
that only 5 positions are employed. 
This switch Is wired so that the record- 
er-player unit can be used in the fol- 
lowing operations: recording off the air; 
playing records back; for regular use of 
the radio receiver; recording with mi- 
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Works with 
-receiver— 

grapheme and using the microphone and 
radio-set amplifier for a public address 
system if desired. Fig. 2 shows the vari- 
ous parts in their relative positions and 
ali wiring details; the actual assembly 
arrangement under the motor board is 
clearly indicated in photo B. 

Two inexpensive ^LiiteLfuse" minia- 
ture neon bulbs provide a highly useful 
volume indicator to show correct vol- 
ume setting when recording. Facing the 
controls, see photo A t the neon bulb on 
the left should flicker all the time during 



M0T3R BOARD 



oanri&h, 



ORbLhiD 



. ::o 



the recording operation; the one on the 
right, however, should never be permit- 
ted to glow as this indicates over cutting. 
When wiring the pre- amplifier, which is 
assembled on a metal base, the dimen- 
sions of which are given on underside 
view photo D, no particular precautions 
are required except to keep the leads as 
short as possible. The tube filaments are 
wired in series and a 500 -ohm, 20-watt 
resistor is used to drop the 110 volts &u 
the required voltage for the filaments; 
make well soldered connections at all 
points. No sockets are used with the 

(ContEnund to ppge 100) 
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Complete Six -Tube Two -Band Kit Receiver 
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hO- 1 



"n\E5IGNED for easy building at low cost, 
^ this six -tube a,c.-d,c, superhetero- 
dyne receiver includes many of the latest 
features such as push-button tuning; 
built-in loop antenna; automatic volume 
control; 2 \*z watts output; phono connec- 
tion strip and variable tone control 
The tuning range covers the standard 
broadcast band from 535 to 1,720 kilocycles, 
and the 5,65 and 18.3 megacycle 
band for foreign and domestic 
short-wave stations. Pushbut- 
tons permit quick and easy se- 
lection of any four favorite sta- 
tions. Those automatic push 
buttons are of the mechanical 
tuning variety and arc easily 
adjusted with a small screw- 
driver from the front by simply 
removing the plastic knobs, 
loosening the screws under 
each knob f and tuning in the stations se- 
lected by means of the manual tuning con- 
trol The knob is then held to prevent the 
condenser from turning while the lever is 
depressed and the setscrew tight- 
ened, This is one of the simplest 
methods now in use. 

Multi-purpose tubes of the fol- 
lowing types are employed: 12A8- 
GT, 12J5-GT, 12K7-GT,12Q7-GT, 
35L6-GT and 35ZS-GT. The tube 
heaters are wired in series with a 
suitable dropping resistor, A 6 Ma- 
in. PM dynamic-type speaker is 
employed; the punched and 
drilled chassis base shown in 
Fig, 1 is supplied ready for 
mounting the various parts in 
the positions indicated. The 
connection strip marked R, T and G on 
the diagram permits separate use of the 
audio amplifier portion of the receiver. 
On the broadcast band the use of the 
loop antenna alone is claimed to pro- 
duce excellent results. For reception at 
great distances, especially on the short™ 
wave band, provision is made for con- 
nects ng an external antenna. 

All wiring diagrams and instruction 
sheets are included in the complete in- 
expensive kit now available to students 
and experimenters. Photos A and B 
show front and rear views of the com- 
pleted assembly. 



TUNING 



138 



POPULAR MECHANICS 




'JZttuMcai • • ‘ A 

[RADIO SUGGESTI 



fD) Diih<i1nopncf baffla on mi crophone- pe rioitr"Cho aging direc- 
licmol character!? Iks and - rrduCe-S feedback ; She reflector is 
held in plate with a small thumb screw 



(G) Spring clolhospia with coniaeli and 
step mokes temporary-contact switch to 
test experimental circuits; !B? Figs, 1 end 



{A) Up to 2&"ppirfi of earphones are sup- 
pler d by Ihls cpdie proelicc aseiEtatar far 
group instruction; unH flln* "tTTEludei a 
built-in magnetic speaker. Small outlet 
bpjtr-i provide a convenient means far 
terminal ing key and phane cartneEtians 
Ot SOeh operator's position 



2 shew derails for tube puller mode from 
metal -strip £ in. long and Hi in. wide 
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able- yaLi te can neat a rec- 
ord playef or ^mike -11 to 
aim o-s p any radiar (E) Haody 
trouble |Eghl plugs in la either 
-o tube or pilot light -socket in 
set; (f)i Old melol lube make! 
good farm for winding air 

rails; <H) Replace type-27 tubes 
with typqj--56 far belter tone 
and Increased volume 
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Loud Speaker for r-M Receivers cator. 






cator. The dial is cali- 
brated for frequency ranges and also in 
capacity from .0004 to 1 mfd. 

Portable Two-Way Radio 

A 10- watt trans- 
mitter and a com- 
panion receiver* 
both housed in a 
single carrying 
case. Operate in 

the 3,(H»-6 t G00 kc. 
band for commu- 
nication between 
a ground station 
and aircraft. 



Especially designed for frequency mod- 
ulation systems, this radio speaker is said 
to be so sensitive that it has the effect of 
adding approximately 1^4 stages of ampli- 
fication to any good receiver. Sound range 
runs from 30 to 10,000 cycles for efficient 
F-M reproduction. It is claimed to have 
very little distortion and is uniform within 
4 decibels, plus or minus, over ils entire 
range: handles inputs up to 25 watts. 



Universal Communications S 

Twelve tubes are employed in this 
ly efficient NC-200 receiver which 
an improved tuning and band^switchingy 
arrangement Ten accurately calibrated 
ranges have individual dial scales. Six of^ 



Condenser and Coil Checker 

This unit pro- 
vides a means for 
testing condensers 
and inductances 
in the radio- fre- 
quency range un- 
der conditions 
that simulate ac- 
tua) operating 
conditions. For 
use on 110 volts 
a.c. or d.c.p it com- 
prises an oscillator covering from 60 kilo- 
cycles to 26 megacycles in 6 coil ranges* 
together with a frequency-matching indi- 



tfrese ranges Eire of the general coverage 
type tuning continuously from 490 to 
30,000 kc. There are four band -spread 

ranges for the 10 s 2Q y 40 and SiJ -meter 
bands each spread out over the major por^ 
tion of the dial scale. Single- control tun- 
ing, separate speaker* noise limiter and 
calibrated signal level meter are features* 



Blueprint? sowe-rin^ simplified rpdio ^onitryelipn ar- 
ticle in thU and pall i&iypa art available fa r 25c 
vath. Many papular lesled circuits to thoow from. 
Original tfelailed port h lists wilh names of supply 
iDurcfri^ con be- obtained from Popular Mechanic! 
Radio De pa rime nF upon receipt of postage. 



NEXT MONTH — How to Build the Improved Little Giant “Pup/* This popular 
miniature 3- tube tuned ri. receiver now uses the new high filament voltage tubes 
that eliminate the line resistor; has a 5- in. P. M. dynamic speaker and beam -power 
output of watts. Also— A Low-Cost Multi- Vibrator Signal Generator 
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SHOP NOTES 





Midget Valves 



i Cjf-0 FR0* 

% &«A5 



r Mft£* 



>££ 
T isi i. - 






By Alexander Maxwell 



^.TODELM AKERS and oth- 
^ A crs who find it difficult to 
obtain slock valves to suit the 
scale of their working models* 
can turn them easily to the ex- 
act size dcsii'cd from ordinary 
bronze shafting. The secret of 
shaping the body from a single 
piece of stock lies in the man- 
ner in which the work is placed 
in the chuck during the various 
steps in turning. Except for 
threading and tapping, which 
is done by hand, the tiny valves 
can be made complete on the 
lathe, Figs. 1 and 2 show three 
types which should fill most 
model requirements, the size of 
which con be modified to suit. 

The needle valve, Fig. 1, gen- 
erally is used when compara- 
tively high steam or air pressure is main- 
tained. Referring to Fig. 3, a piece of 1-in. 
bronze is chucked so that the ^g-in, ends 
may be turned off center as shown. A four- 
jaw chuck is used to hold the work %vhile 
turning one end t after which it is held in 
a drill chuck to turn the opposite end. 
Then, from the remaining center portion 
the delivery end is turned, the work being 



s ^ c 



(5) Soring Frocetfuro 
A — l/T6-in. hole through body for intake 
B— 1/1 6- in. hole lhn>ugh iide for delivery 
C— Counts rbc re in. deep with Ne. 29 drill 

D— Thread toun ter bored hole with No, -B'32 tap 
C— Counter bore (C) 3/ in. deep— No, 16 drill 
F — Thread for gland nut wiPh No. 12-24 top 
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KEYED WASHER 



LD- 

COPPER TUBING 



HOLE BORED AND 
TAPERED ^ 



12, First the end is faced as m Fig, 8, after 
which a tapered hole is provided through 
the center. For tapering the hole, a suit- 
able tool fan be made from a length of 
3 4 -in, drill rod by grinding away one side 
us indicated in Fig. 1G. The hole is reamed 
by hand until tapered perfectly, At this 
stage the plug of the valve, Fig. 7+ can bo 
seated. As the plug must be made of ma- 
terial which is softer than the seat, it is 
turned from brass and lapped in the ta- 
pered hole with fine emery and oil before 
being cut to length. This operation is 
shown being done in Fig, 15 , With the ta- 
pered plug chucked in the tailstock of the 
lathe, fine emery is applied in the hole to 
start and the plug is advanced. After this, 
rottenstone and rouge are used to give a 
high polish* Continuing the turning* the 
work is reversed in the chuck and faced to 
length, Fig, 9, Then it is held at the edge in 



chucked in the position shown in the photo 
below Fig. 1 L. and finally the sides are filed 
square at the center* From the section 
view in Fig. 4, you can see the position of 
the needle and the gland nut in the body. 
Fig, 5 gives the order in which the holes 
are drilled* counterbored and tapped to re- 
ceive these parts. The seat may be ground 
to a knife edge by using fine emery under 
the end of a drill rod. No packing will be 
necessary in the valve, providing the 
threaded parts make a fairly wringing fit. 
The plug cock in Fig, 6 is turned to shape 
by following the steps given m Figs, 8 to 
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the position shown in Fig. 10 and the end 
is turned. After this, it is held in a drill 
chuck to du the remaining machining in- 
dicated in Figs, 11 and 12. When the plug 
is keyed in place as detailed in the sec^ 
tional view, Fig. 7, a %-in. hole is bored 
centrally through both parts as in Fig. 14. 

Similar facing and lapping operations 
are required In making the bib cock de- 
tailed in Fig. 13 ? the principal variation 
being the copper spout which is seated in 
the counter bored delivery end of the valve. 



■TAPE.H: 

O^OUND I?AlF 
Awav JO MAKE 

CUTTING EDGE 



DRILL ROD wm ^ TAPER tuRheD ON END 



By filing away part of the waste indicated 
by the dotted lines, less time will be re- 
quired to turn the intake end to size. 



Time Switch to Control Appliances Fits on Alarm Clock 



This switehj which will enable an alarm 
clock to turn on or off your radio or any 
other electrical appliance in the home at a 
predetermined time* can be made for a few 
cents. All you need is a mercury switch, a 
small block of fiber or plastic and a three- 
way outlet plug. The latter is altered as 
shown, after which the fiber or plastic 
block is split in half and recessed to take 
the mercury switch. In use, the switch is 
clamped to the alarm key of the clock, and 
the plug is inserted Into a wall outlet, the 
appliance to be controlled being connected 
into the altered plug. It is a good idea to 
solder a stop pin on the back of the clock 
to stop the key when it has turned suffi- 
ciently to tip the mercury switch and open 
or close the circuit, whichever is desired. 
Resetting the switch is gust a matter of 
turning the alarm key back to its original 
position. — Banks Wannamaker, Chicago, 



TELL YOUR FRIENDS through the medium of Popular 
Mechanics in it ho-w you solved that Utile tricky prob- 
lem encountered in your home,, work or hobby. 
Money and labor- laving ideas, shortcuts to do things 
quickly and more efficiently, wrinkles that olh^ri will 
appreciate knowing — that 1$ ifio kind of Enformatj-on 
we Iry to pdiS along an these pagei. Just sr-nd US a 
clear i kptch of photo with p brief descrip I ion giving 
file essentials. For those ideas Itiot are suitable we 
will send you a check and return thoie not acceptable^ 
Address Homecraft Editor. 
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Cutlery Handles Notched to Hang 
On Wire Above Work Tables 




A cook in a restaurant notched all of the 
handles of his cutlery so that they could 
be hung on a wire stretched within easy 
reach above his work tables. In this way 3 
the articles were always at hand without 
taking any space on the tables. The 
notches should be cuL so that the knives 
will hang with their cutting edges toward 
the wall, or away from the worker. 



Indicator for Setting Tailstock 
Of Lathe at Zero Position 

After turning a taper on work by means 
of the tailstock setover method, you can 
move the tailstock back to align the cen- 
ters without loss 
of time if this in- 
dicator is used. It 
consists of a sheet- 
metal pointer piv- 
oted to a pin in the 
lathe bed, and a 
length of spring 
wire, which is fas- 
tened rigidly in 
the pin and 
wrapped around 
the pointer. The 
wire causes the pointer to bear against a 
stop pin in the tailstock so that the pointer 
follows the pin regardless of its position. 
After aligning the centers perfectly, mark 
the position of the pointer end on the tail- 
stock with white enamel. Then if the tail- 



stock is moved, jus l move it back to bring 
the pointer to the mark and the centers 
will be in alignment, 

— Emil Wittman, Philadelphia, Fa. 



Tile Drainage of Compact Soils 
Aided by Perforated Cans 

Although his 
land was well 
tiled, one Indiana 
farmer found that 
It often required 
several days for 
water to leave his 
fields after a heavy 
rain because of 
the compact con- 
dition of the soil, which retarded passage 
of the water tq the tile underneath. After 
experimenting, it was found that old milk 
cans inverted over joints in the tile solved 
the problem by permitting the water to 
reach it quickly. The cans were perforat- 
ed, and one can to each 30 to 40 rods of tile 
was found to be sufficient. 

— Simon M, Schwartz* Berne, Ind. 



Lines Made on Large Sheet Stock 
With a Chalk Line 

Instead of trying to use a straightedge in 
marking large plywood panels and other 
building materials that come in large 
sheets, use a chalk line. You can save 
time* and the line can be made just as ac- 
curately, if care is taken and the line held 
taut while snapping it to make the chalk 
impression. 

— F-eter B. Horsley, Calgary, Alta., Can. 
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Quick-Acting Drill-Press Clamp Speeds Work 




H \ m tpJb r shaft 



WEE.&E& 






WORK 



TABLE.' 



In shops where jobs consisting of many 
small pieces of the same or nearly the 
same thickness have to be drilled, this 
clamp will save time ns it is closed or re- 
leased by simply moving a handle. Also, il 
saves time when drilling a number of holes 
in line in a long piece of work. Cold- rolled 
steel will serve for making the clamp. 



Seasonal Window Trimming Done by Reflected Images 



Pumpkins, cats, witches, reindeers, San- 
tas and bunnies are only a few of the sea- 
sonal decorating motifs possible through 
the use of this window trimmer’s trick. A 
mirror and a spotlight are all that are re- 
quired in the way of equipment. Simple 
cutouts of black cardboard are used to 
form the figure or design desired. These 



are arranged on the surface of a mirror 
laid on the black- covered window floor. 
The pattern thus formed is reflected upon 
the white backdrop when the beam from 
the spotlight is focused on the mirror. It is 
not necessary that the spotlight be located 
directly in line with mirror and its image. 
It may be placed over to one side, con- 
cealed behind a drape or some 
piece of decoration. In this case, 
the cutouts forming the design 
on the mirror can be arranged in 
such a manner that their relative 
positions will correct the distor- 
tion caused by placing the spot- 
light out of line. Ideas may be 
worked out with a flashlight and a 
small mirror. Use of tinted mir- 
ror glass or filtering the spotlight 
beam produce designs in color. 



C Greasy concrete can be cleaned 
by scattering trisodium phosphate 
thickly on the spots and then 
sprinkling with just enough water 
to dissolve it. After waiting an 
hour or more, scrubbing with wa- 
ter will remove the spots. 
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Corrugated Cardboard and Book 
Hold Copy While Typing 




A holder for copy while typing can be 
improvised from a hook and a piece of 
corrugated cardboard. Just open the hook 
ns indicated and place it on the card hoard 
with the edges of the book cover resting 
in two of the corrugations. The copy leans 
against the book with the lower edge rest- 
ing in <mc of the corrugations to keep it 
from slipping. 



Steel Square Used as Plumb Bob 

You can use a steel carpenters square 
as a plumb bob as follows: Stick a knife 
blade in a vertical wall or board with the 
cutting edge upward. Then hang the short 

side of the square 
on the blade I in, 
from the inner 
Corner, so that it 
swings free. Wait 
until it stops 
swinging and then 
draw line AG. 
Now reverse the 
square to the op- 
posite side of the 
knife, moving the 
latter so that the 
inner corner of the square is exactly at 
the beginning of line AC with the blade on 
the 1-in. mark. Then draw line AB, Di- 
vide these lines in half ot the lower end 
and draw line AD. Next move the square 
on the knife blade until the inner edge 




coincides with line AD. At this point nick 
the edge of the .square slightly with a file. 
The long side of the square will always 
hang in a true vertical position if the 
nicked edge is placed on a knife blade. 

— Thomas X Hersey, Mitchell, 3, D* 



Small Parts Tray on End of Bench 
Handy for Dismantling Work 





Mechanics and 
others who dis- 
mantle motors, 
magnetos and 
similar work will 
find this parti- 
tioned tray just 



ceivc 



the 



eavestrough with several par- 
titions of sheet metal soldered in place to 
divide the trough into compartments. 

— Charles Conrad, Grand Rapids Mich. 



Quick- Acting Tailstock Clamp 
Saves l ime on Bench Lathe 

On small bench lathes that are equipped 
with a tailstock clamping arrangement 
that requires the use of a separate wrench, 
this assembly will save time as a half turn 
of the handle nut loosens the tailstock so 
that it can be adjusted. First recess the 
steel block that rides under the lathe ways 
to take a flat piece of steel, drilling this 
piece and the tailstock for a new clamping 
bolt. Thread one end of this bolt for an 
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adjusting nut. Run a coarse 
thread on the other end for a han- 
dle nut, which you can make. 
Next, slot the bolt where it passes 
through the steel piece and run a 
pi n through the p late and bolt. This 
is to keep the bolt from turning 
when in use. Now assemble the 
clamping bolt as shown, placing a 
coil spring over it between the 
tailstock and the block under the 
ways. With the handle nut turned 
to the left as far as possible, run 
up the adjusting nut to tighten 
the tailstock and key the nut with 
a cotter pin. Then turn the handle 
nut to the right as far as possible 
and you will find the tailstock can 
be moved along the ways easily. 



Lumber Piled in V- Bottom Bins 
Has Less Tendency to W arp 



Ladder on Sloped Ground 
Held by Spade Anchors 

Possibility of a ladder slipping 
when set on a sloping surface, was 
avoided by a painter who fitted 
these sliding anchors at the lower 
ends of the side rails. The an- 
chors are made of flat iron and 
slide in rings or loops screwed to 
tho ladder. The rails should be 
planed to a slight taper so that the 
anchors will bind and stay in place 
when pulled lip. They are forced 
into the ground with the foot. 



To save time in piling lumber and to help prevent 
it from warping, one company stores it in bins with 
V-shapcd bottoms. Because of the angle at which 
the lumber is piled, it tends to slide into place as 
each piece is laid up. Also the tendency of each 
piece to slide downward makes wedging unneces- 
sary to prevent warping, especially after some of 
the pieces have been removed. A piece nailed tem- 
porarily across the front of the bin aids in lining up 
the ends of the boards to make a neat pile, 

— Opie Read, Jr. n Chicago. 



Power-Take-Off Unit of Tractor 
Shielded by Metal Tube 



Danger of 
workmen catching 
their clothing in 
universal joints 
and slip dutches 
of tractor power- 
lake-oJT units, can 
be avoided by us- 
ing shields of the 
type shown. These 
are neat, and they 
rotate with the units, but are so attached 
that should the clothing be caught in them 
they will slip on the units so that the cloth- 
ing will not be wound up. Made from 
sheet- metal, the shields arc merely sleeves 
that slip over the units where they arc 
held at the ends by tabs, which are bent 
down against the units. 
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Small Sheet- Metal Brake Handles 
The Occasional Bending Job 




Home owners, merchants and others 
who have only an occasional job of bend- 
ing sheet metal will find that this simple 
brake fills their needs. It is made from 2 
by 6- in. wood and clamps to a workbench. 
The bending faces of the brake are lined 
with iron, and pipe handles enable you to 
exert sufficient leverage on the work. 

— Homer Sweany, Beech Grove* Ind. 



Lathe Carriage Operates Switch 
At Predetermined Point 



Instead of standing beside his lathe all 
the lime while turning long work in order 
to stop the motor or swing the carriage 




back when the end of the work was 
reached, one operator used a limit switch, 
which was operated by the carriage. This 
permitted him to do other work while the 
cut was being made. The switch is made 
as shown in the detail, and is clamped to 
the ways so that it can be moved to any 
point along the ways as required by the 
length of work. 



Barn Lantern Supported on Wire 
Reduces Danger of Fire 

In a stable* haymow or any place about 
a barn where a lighted lantern is used 
there is a fire hazard, for even though one 
is careful it might be upset. To minimize 
tli is danger, a farmer strung a heavy wire 
at points in the stable and mow where 




light was most needed. Round -eyed har- 
ness snaps were slipped over the separate 
wires before stretching them. In this way, 
the lantern can be suspended at any point 
where it is needed by simply hooking the 
bail into the snap. 



Rubber Lagging on Iron Pulleys 
Prevents Belt Slippage 

Where a short 
belt runs from a 
large iron pulley 
to one of half the 
diameter or less, it 
is often difficult to 
overcome slippage 
on the smaller 
pulley.. To avoid 
this trouble, a me- 
chanic cuts a sec- 
tion of an old in- 
ner tube and stretches it around the out- 
side of the pulley, as shown. 
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By Robert Clarence Stabler 

PART I— Making repairs and relink ing old finish 

IT AVE you a piece of antique furniture that you 
1 1 would like to use in your home, but have kept 
hidden away because it needed restoring? Or T if 
you have none on hand^ 
but would like an an^ 
tique piece or two in 
your home, inquire 
among your friends or 
at used- furniture stores. 

From such sources, you 
can often pick up a piece 
for practically nothing 
that needs only minor 
repairing and finishing 
to restore its original 
beauty. With a few 
common hand tools, 
some shellac and var- 
nish, any good crafts- 
man can do tins. If pos- 
sible, before beginning 
work, inspect a genuine 
old piece that has never 
been refinished. Prob- 
ably you will find mi- 
nute marks and scars, 
and the finish will have 
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SEVERAL SIMPLE REPAIRS 
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SECT l OH 
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taken on a dull polish that only age and 
handling imparts. These indie ations of age 
should appear in your restored piece. 

Beg hi by m aking all needed impairs be- 
fore you remove the old finish . In this way, 
the new wood will receive the same dis- 
coloration as the old when finish removers 
are used. If possible, use old wood for the 
repairs as it will better match that of the 
antique piece. Old unrepairable pieces 
that you can pick up for practically noth- 
ing from used-furniture dealers will sup^- 
ply wood for this p urpuse. Dia- 
mond patching, Figs. 1 and 4, is a 
good way to hide small holes and 
blemishes in fiat surfaces. This 
consists of cutting out the blemish 
and then inlaying a diamond- 
shaped patch of wood to match the 
grain and color of surrounding 
wood. If the color cannot be 
matched, use a lighter shade of 
wood and stain it later. Do the 
work carefully and the patch will 
hardly be noticeable. Fig, 10 show's other 
ways of repairing nicks and gouges in 
shaped and curved surfaces, as well as re- 
newing broken feet. Scarred edges of fur- 
niture legs are taken care of easily by 
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BEADED MOLDING CAW BE USED TO COVER WICKED CORNEP | 



planing away the edge and then gluing on 
a triangular wood strip which Is sanded 
down carefully to foi'm a new edge. In 
some cases a beaded molding may be used 
as in Fig. 11, although this alters the orig- 
inal appearance of the piece. 

Occasionally a split or spread top must 
be removed for repairing or regluing. Fig. 
5 shows some types of hidden fastenings 
that you may encounter in such cases. If 
countersunk nails are found* these can be 
removed easily by using a diagonal -nosc h 
side-cutting pliers as in Fig, 2. After mak- 
ing sure that all fasteners have been re- 
moved but glue still holds the top, loosen 
the top at the ends with a hammer and 
padded block as in Fig. 7. Do this carefully, 
holding the block across the grain, other- 
wise you may split the wood. After start- 
ing to loosen the top in this way, finish the 
job with a number of wedges driven prog- 
ressively underneath it. However* if this 
method fails to loosen the top, you will 
have to soften the glue with water, as in 
Fig. 8. Invert the furniture piece and make 
a putty dam around the overhanging top 
to retain the water. 

Wobbly pieces will have to be taken 
apart. Less resistance will be had if the 
pieces are stored in a hot, dry place for a 
few days— in an attic in summer or over 
a hot-air register in winter. This causes 
the wood to shrink and loosens the tight 
joints. Before reassembling the work, re- 
move every trace of old glue. A cloth 
dipped in hot water is effective to clean the 
rung and stretcher holes of chairs. Use 
only the best glue, such as the new resin 
glue* and be sure to return the various 
parts to their original positions. Use plenty 
of damps with pads under the jaws, to 
hold the parts tightly until the glue dries. 
If you lack these, rope tourniquets, Fig. 0. 
can be used on chairs if they are sot on a 
flat surface, while an impi L o vised clamp as 
in Fig. 16 will take care of fiat work. In 
using this clamp, first put the work in it* 



holding it down with a C- clamp. Locate 
and screw the wedge blocks to the cross 
members, allowing clearance to start the 
wedges. Then remove the work* apply glue 
to the joints replace it in the damp and 
pull up the joints tightly by driving the 
wedges between the work and the wedge 
blocks. All wet glue that oozes from the 
joints must be removed carefully as stain 
will not penetrate it after it dries. 

If you are working on a drop-leaf table* 
the top Or leaves are likely to be warped., 
Fig. 14. The usual cure by soaking them 
in water and then clamping them flat to 
dry is only a temporary cure as the warp 
eventually reappears, A more permanent 
method is shown in Fig. 15. The leaf is 
clamped in a frame and steamed s lowly H 
using a hot iron and a damp cloth as when 
pressing a garment, Fig. 3* alternately wet- 
ting the cloth and ironing it dry on the wood. 
While doing this the clamps arc slowly 
tightened at intervals until the leaf is 
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straight, It may take an hour of steam- 
ing to do this. When the leaf is fiat,, 
release the clamps a trifle h which per- 
mits the expanded wood to contract 
upon drying without danger of .split- 
ting, which might occur if the clamps 
were left tight. When dry, strips are 
screwed across the underside. 

After all repairs have been made, 
except those in which stick shellac or 
plastic wood must be used as in Fig. % 
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the old finish is removed with the best 
grade of paint-and- varnish remover. 
Clean burlap Is excellent for wiping off the 
loosened finish, Fig, 17, When as much as 
possible has been removed, apply clean re- 
mover to loosen the remaining traces. 
Then, while the wood is still web wash off 
all traces of varnish remover with turpen- 
tine. However, naphtha or benzine can be 
used if sufficient ventilation is provided to 
carry off the fumes. It is important that all 



nated before any finish is applied; now fin- 
ish will not dry over traces of remover even 
if this is dry, After thorough cleaning, the 
pieces are set in a warm, airy location but 
not in direct sunlight where they might 
warp. If some of the wood has a muddy 
tint or is too dark to match adjacent pieces, 
it may have to be lightly bleached. Bleach- 
ing solutions or powders can be obtained 
at a paint store or you can use a saturated 
solution of oxalic -acid crystals (poisonous) 
dissolved in water for moderate bleaching. 
It is often difficult to remove all traces of 
light colored enamels from open-grained 
wood, but after washing with turpentine* 
naphtha or benzine, proper filling to he 
described later, will cover these traces of 
enamel. Ink stains can usually be removed 
by means of a commercial ink- remover 
and mildew stains will usually fade under 
a bleach, but if they remain, you may have 
to resort to scraping, 

Thoroughly e leaned work* when dry, is 
ready for sanding with No. 4/0 garnet pa^ 
per, which should be rubbed with the 
gram. Crosswise strokes Cause objection- 
able scratches. On turnings you can use 
narrow strips of fine emery cloth drawn 
back and forth in boot-black fashion as 
shown in Fig. 12, while steel wool is best 
for carvings. Also, to get into crevices, an 
orange stick, Fig. 13 + flattened at one end 
will be handy. 



traces of varnish remover musi be elimi- 
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Animals Drenched Safely With This Hollow Bit 



Attachment (or Fine Adjustment of the Drill-Press Table 



Anchoring Fence Post in Ditches 



10 ancnor a 
fence post in a low 
spot or in the cen- 
ter of a drainage 
ditch where the 
fence wires might 
lift it when the 
ground becomes 
wet, a farmer uses 
the method shown. 

The wires are strung in the usual manner, 
after which an extra piece of wire is 
stretched from the adjacent posts to pass 
over the top of the <mc in the ditch. 



With this bit* drenching 
of an animal is not diffi- 
cult, and there is no dan- 
ger of accidentally break- 
ing off the neck of the 
bottle in its mouth. The 
drenching liquid is 
poured into a funnel at 
one end of the hit and 
Sows through the latter 
and out of a hole in its 
center. The bit is %»in. 
pipe, which is lapped at 
both ends and stopped 
with plugs made by cut- 
ting off bolts and slotting 
the ends to take a screEv- 
driver. Be sure that all 
joints are smooth, and 
all edges, corners and 
projections are rounded 
to avoid injuring the ani- 
maFs mouth. After use> 
the bit should be cleaned 
and disinfected. 



Needing some method of raising and 
lowering the table of a small drill press to 
a very fine adjustment* I rigged up the at- 
tachment shown. Made of flat iron* it Jits 



over the table support and is provided with 
an adjustment screw, which works in the 
centered end of the table standard, a check 
or lock nut being provided to hold the ad- 
justment, In use, the clamping screw reg- 
ularly provided on the drill- press table is 
released, and the table is raised or low- 
ered by turning the adjusting screw of the 
attachment. 

— Chas r H, Willey* Penacook, N. PL 
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Machine Screws Held in Vise 
To Cut or Thread, Them 



This jig will enable you to clamp ma- 
chine screws securely while threading or 
cutting them off. Made from two pieces of 
flat iron or steel, the jig is assembled and 
clamped in a bench vise as indicated in the 
lower right-hand detail Dimensions can 
be altered to suit, and if screws of vary- 
ing sizes are handled, a different jig can 
be made for each size,. 

— Paul H. Lyman, Wauwatosa, Wis. 



Easily Adjusted Boring Bar 
Used in a Drill Press 



In our shop we 
I often use a drill 
press or milling 
jjf .. ® machine for bor- 
ing jobs where 
only the boring 
tool itself can be 
adjusted. In doing 
this, considerable 
time was lost in 
knocking the tool 
in and out to get a 
fine adjustment. To avoid this loss of time, 
we made up the bar shown. It works un- 
der spring pressure, and a fine adjustment 
can be made in a jiffy by loosening the set 
screw and turning the plug in or out as 



6«LL 



COMPRESSION SflftlNG 



desired, setting the tool with a pair of cali- 
pers. The steel ball under the set screw 
permits easy movement of the tool with- 
out loosening the screw too much, 

— K McDonald, Denver, Colo. 



Simple Reamer for Holes in Wood 

A length of dowel fitted with sand pa pea' 
provides a handy reamer for enlarging 
holes in wood. Slit the dowel from one 
end and drill a small hole at the end of the 
slit to prevent further splitting. In use, the 
dowel is chucked in a lathe or hand drill 



and a piece of abrasive paper is wrapped 
around ii t inserting one end into the slit 
and winding the paper in the direction op- 
posite to that of rotation. The reamer is 
adjusted for size by placing one or more 
pieces of thin cardboard under the abra- 
sive paper to increase the overall diameter. 



Rubber "Finger** Strips Paper 
From Roll on Counter 



Instead of 
moistening his 
fingers to pick up 
the end of a roll of 



wrapping paper 
on his counter, 
one merchant uses 
a strip of rubber 
belting. This is 
tacked to the 
counter so that the 
free end rubs against the paper roll. Turn- 
ing the roll raises the end of the paper. 



Jon * f lew&th cf rcwix 
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As knurling in a lathe requires considerable 
pressure which may bend slender work, the tool 
shown in Figs. 1 and 2 was designed to give equal 
pressure on both sides. With the exception of the 
knurls, the tool was made of cold- rolled stock. 
The two side rods were turned and threaded at 
one end to screw into the back cross member, and 
turned at the other end to a push fit into the front 
cross member. The slot for the center knurl was 
cut by drilling three holes and filing away the 
waste. Then the surface on each side of the slot 
was recessed. The front cross member was drilled 
at each end for the side rods, and drilled and 
tapped in the center for the hand screw. Steps in 
making the sliding knurl holder are shown, in 
Figs. 3 to 5, Accurate fitting of the sliding knurl 
holder to the side rods was accomplished by drill- 
ing, Fig. 3. Then the work was chucked as in 
Fig. 4, and the ends cut away, after which the 
slot was cut by using a milling attachment* Fig, 5, 
The hand screw was turned to shape from l-in r 
rodj threaded, knurled and then cut off. After the 
handle was screwed in place, it was fastened to 
the sliding knurl holder with two 14 -in. pins. 
The hand screw and the sliding bar were fitted to 
work freely, then the front cross member was 
forced tightly in place and was drilled at each end 
for pins which locked it to the side rods. 
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Bucking Bar With Loop in Center 
Absorbs Hammer Shocks 




Looped in the center, this bucking bar 
tends to absorb shocks and to dissipate 
beat from the rivet being driven. It is 
made from an old drive shaft, which is 
cupped on one end to fit over a rivet head. 



Direction of Hole in Bolt Marked 
To Use Castellated Nut and Key 




difficulty in inserting 



Before install- 
ing a bolt on which 
a castellated nut 
and cotter key are 
to be used, file a 
shallow slot on the 
end of the bolt to 
correspond with 
the key hole. Then 



you will have no 
the key. 

— D. C. Ward, Bast Orange, R_ Jf, 



Clamp Holds End of Screen Wire 
While Measuring It in Lengths 

Set in a hok drilled in the counter, an 
old safety-razor frame was used by one 
merchant as a clamp to hold the end of a 




roll of screen wire while measuring of! 
lengths requested by his customers. A 
spring at the lower end of the razor handle 
provides the clamping action, pulling the 
comb part of the razor down tightly. 



Tap Holder Serves as File Handle 

I have found 
that a small tap 
holder makes an 
ideal handle for a 
file as it allows the 
hand lo remain in 
a comfortable po- 
sition w r hile work- 
ing, The holder is 
also handy for this 
purpose because it can be changed from 
one file to another in. a jiffy. 

— Allen Fiske, Chicago. 




Pitchfork Fitted With "Flag” 
Located Easily tn Field 




To avoid over- 
looking and possi- 
b 1 y losing a 
pitchfork left in a 
field between jobs, 
one farmer drilled 
a hole in the end of 
the handle of each 
one of his forks so 
that a handker- 
chief could easily 
be inserted. Then, 
the ground in the 



if the fork is stuck in 
field to be left, he merely pulls out a hand- 
kerchief and threads it through the hole. 
In this way it is easy to locate the fork. 



Poultry Nests Fastened, to Wall 
By Storm-Sash Hangers 






Nests for poul- 
try can 
moved easily 
lg if 
fastened 

wall with storm- 
sash hangers. It is 
best to space the 
hangers the same 
distance apart so 
that the nests w r ill be interchangeable. 

— Everett Hanson, ArgyLe, WSs. 
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Ignition-Coil Tester Made From a Horn Relay 
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An inexpensive tester for ig- 
nition coils and condensers can 
be made by using a horn relay 
as a current interrupter in the 
testing circuit. These relays vibrate rap- 
idly when 110- volt p.c, current is passed 
through them. Both 110 -volt n.c. current 
and 6* volt battery current pass through 
the relay, but the heavier current is re- 
duced by the resistance of a 50 or 60-watt 
lamp in the circuit, The a.c, current is Con- 
nected to the base of the relay and to the 
terminal marked for the horn- button wire. 
This terminal can be identified as the one 
connected to the coil of the relay. The rest 
of the wiring shows plainly in the diagram. 



One of the condensers in the circuit should 
he removable so that a condenser to be 
tested can be substituted for it. If desired, 
a d.c. millianuneter can be connected in 
series with the spark gap to check the out- 
put of coils, and a neon tube may be used 
in the secondaiy circuit so the flashes may 
be seen.— F. R Crawford, Pratt, Kans. 




Spare Wheel Serves as Shockless Tow Bar in Emergency 

While 



on a trip I had occasion to tow a 
car about 30 miles with an inexperienced 
driver at the wheel. Using a tow rope 
would have resulted in damaged fenders 
and excessive use of brakes as well as gas- 
oline, To avoid this and give me control 
■over both cars, I lashed my spare tire and 
wheel between the two bumpers, first let- 
ting out some of the air so that the tire 
would tend to absorb shocks between the 
cars. With this arrangement, the driver of 
the towed car merely steered it, the brakes 
on my own car serving both cars, 

— Lysle Hall, Sioux City, la. 
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CLoose screws in a car body can be kept 
tight if they arc flattened slightly on two 
sides to increase their diameter. 
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Instrument-Pa rid Light Wired 
To Warn When Switch Is On 




After leaving his ignition switch on sev- 
eral times when putting the car away at 
night, ene motorist wired the instrument- 
panel light so that it operated in conjunc- 
tion with the switch. In this way. the illu- 
minated panel warned that the switch was 
still on after the headlights had been 
turned oil To change the light, just re- 
move the wire from its present terminal* 
and connect it to the terminal on the “cold" 
side of the switch, that is* the terminal that 
is dead when the switch is turned off. 

— Geo. Nealley, Santa Rosa, Calif. 



Clock Spring on Wooden Handle 
Locates Tacks in an Auto Tire 

Difficulties 
sometimes experi- 
enced in locating 
the position of a 
tack or other 
small* sharp object 
that has punctured 
the tub e, a r e 
avoided by one 
mech a n i c w h o 
uses this flexible 
tool for the pur- 
pose. It consists of a length of a cloek 
spring screwed to a wood handle. In use. 
the tool is placed inside of the tire and 
pressure is applied to Ilex the spring so 



ihat it contacts the entire surface of the 
tire. Then the tool is moved around the 
inside of the tire until the projecting point 
of the tack is contacted. 



How to Remove Driveshaft Pin 
From Ford V-8 Car 

When a high- 
pitched noise de- 
velops in the rear 
axle of a Ford V-S* 
it is likely that the 
driveshaft pin has 
broken. This is 
not serious, but 
the noise is very 
annoying, and can 
be eliminated without removing the axle 
assembly. Jack tip one rear wheel + drill a 
Hta-in. hole through the torque tube SMKu 
in. from the flange. Then rotate the rear 
wheel with the transmission in neutral and 
the pin will drop out in two pieces. It is 
unnecessary to install another pin. Tap the 
hole and screw a *4 -in. pipe plug into it 
to close it, — Norman E, Carlson, Itasca, III. 



Truck Moved Out of Mud Hole 
On Triangular "Plank J> 

One driver of a dual-wheeled truck who 
often had to get off hard— surfaced roads 
where he was likely to get stuck in a mud 
hole, found that a three-cornered plank 
enabled him to move the truck with little 
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trouble, The plank was of a size to fit be- 
tween the dual wheels so that good trac- 
tion was afforded for the tires. 

— Martin Mittermiller, Marshfield, Wis, 

Simple Repair for Plastic Knobs 
On Car Instrument Panel 

When a plastic but- 
ton or knob on the 
instrument- pan el 
controls of a car be- 
comes lost or broken, 
I make a repair with 
a button mold. This 
costs little and saves 
the expense of re- 
placing the whole control, which is usually 
necessary if the repair is made from pai'ts 
available for this purpose. The small lugs 
are ground off the button mold, which is 
cemented into the control socket from 
which the plastic ornament was lost. 

— R. E. Buck 1 Lynn, Mass. 



Fishing Pole Carried in Tube 
Fastened Under Trailer 

Desiring to curry a long fishing pole on a 
trailer, one motorist put a length of con- 
duit on the underside of the trailer and in- 
serted the pole into this. The conduit was 
attached with pipe straps, and the ends 
were capped to keep the pole in place, 

—EL H, Hibbard, Jr., Milwaukee, Wis. 




Truck Motor on Stationary Jobs 
Cooled by Oversue Radiator 




Heavy truck engines, used to drive ham- 
mer mills, corn shelters and other machines, 
frequently overheal due to long periods of 
stationary operation. To keep the engine 
temperature within safe limits, one oper- 
ator increased the capacity of the radiator 
by enlarging the original tank. The top of 
this Was removed with a cutting torch, 
leaving the sides curved as indicated. Then 
the sides and top of an additional lank 
were cut to shape from sheet metal and 
welded in place. 



Valve- Stem Threads Kept Clean 
By Rubber-Tube Cover 

If the inner 
lubes in your tires 
have valve stems 
of the type shown, 
slip a piece of rub- 
ber tubing over 
each stem after 
the tires have 
been mounted to 
protect the 
threads from road 
grit. When it is 
necessary to patch the tubes, no time will 
be lost in removing the valve- securing nut. 
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Spreader to Remove the Springs 
From a Ford Car 




Spreading the springs on a Ford car to 
remove them from the shackle bolts is an 
easy matter with this spreader. It con- 
sists of a couple of pipe lengths flattened 
and beveled at the ends and then slipped 
over an iron rod^ which is threaded its en- 
tire length and fitted with two nuts. In use f 
the spreader is lengthened to slip behind 



the spring eyes, after which the nuts are 
tinned to extend the pipes and spread the 
spring sufficiently to loosen the bolts, 

“Wayne B. West, Melrose^ Hew Mex, 



Width of Large Truck Indicated 
By Lamp on Top of Cab 

As a safety factor in warning oncoming 
motorists of an approaching truck at night, 
one company placed a headlamp on top of 
the cab so that it showed the width of the 
truck body. This lessened the number of 
accidents due to sides wiping of the truck 
by motorists on narrow highways* The 
light also illuminated the name of the 
trucking company which was lettered 
across the front of the body. 

— Morris Kata, Aurora, ill. 







BETTER JOBS OPEN FOR SHOP MEN WITH IDEAS 



You Can Increase Yaur Earning Power 



Are you one af ttiO*e valued wgrtarj irt mduilry 
v/hgip time and mangy saving itfsas nr-c adapted — 

<md who get first chancet in prgirt&tfon? Yctf ten 
errtt your If with SUCb ideas by ipCPe-fimfr fading 
in POPULAR MECHANICS SHOP NOTES 

LIBRARY. Over 1,9QQ practical tbortcuH that yen 
can apply are crammed into five, 192-pp. book* 
profusely i llu stra he HI la show every defail clearly. 

A few of the impafFant fields covers d in Iheu 
bgob are: maehmp-shap, wggd, ihed-mglaf, weld- 
rng, eledrkity, eg n Crete, plumbing — besides many 

others— a "gold mirtfr ,r gf i n faring lign for every 
abop v/orks^gn! 
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with a 
MINIATURE 
CAMERA 



Gorgeous full-color "stills 
with KODACHROME— on 



These Kodaks mate 
fulUofor KODACHROME “stills 



your own homo screen # ■ ■ 
surprisingly inexpensive 

Tliey^re one of photography's big- 
gest thrills * « * projected Koda- 
chrome ^stills" rich in color. 

Any owner of a Kodak Bantam 
//4.5 t or of a 35-nnu. camera (24x 
36-mnj. picture fli^c) sncli as the 
Kodak enn make Kodacfarorm* 
Stills” at low cost. With Koda- 
chrome used in earn eras of these 
types, the initial cost in the whole 
cost — your finished transparencies, 
in slides, are paid for when you 
buy your film - * * Eastman Kodak 
Company, Rochester, N. Y. 



os well as pictures in fdacir-and-wh/fe 
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KODAK 31 ifl.it 



Compaq! - HmarE , Prfciic 
cr>Tlft| n:r I i-i in . A Ui i ilv zj i Lu I ih 1 : 

Kodak 35 //4,5; Kori«k 3a 

Vi Lih or wilbout cvujih'd 
rungs Under. 




KODAK BANTAM f/4,t 



A prachion miniature an 
email that it fits Use palm of 
ytmr hand. Faat + Y^ri^atita, 
^a^^-LD-operat^-, 






FOR PROJECTION 

Kcdadidt* Frttjoclor, M(pdel 1 — 
n ihiiiJE, H-EFiL-i^iit, thi>ri.»Li lihly de- 
tradable Jkithc projector. 



Set? rhri raawmafe^ prk*d ccfuipm*aF ot yevr Kodak d*a!*r\ 



KODACHROME FILM Eastman’s film for gorgeous fult-coior "stills" 
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Seal Comfort Into Your Home 

(Continued from page 59 ) 



of approximately VA inches. By adding 
another half-inch of insulation board, 
10 .3% more heat is saved. Still another 
half-inch would save 7.3%, another half* 
inch would save 5,3%, and so on. In other 
words, the first l^i inches would save 
42.3%, while three inches more save onlv 
33 3 %, 

Insulation- board lath, on which is placed 
a coating of plaster, has the desirable fea- 
ture of eliminating the alternating light 
and dark streaks common to walls con- 
structed with ordinary wood lath., In the 
latter ease the marks result from moisture 
and dust deposits on the cooler plaster be- 
tween the laths, but insulation board lath 
has a uniform temperature over its entire 
surface. 

In Insulating roofs some heating engi- 
neers prefer oil insulation in the ceilings 
others prefer il entirely In the roof struc- 
ture, while stiU others divide it between 
the two locations. Common practice, in the 



case of pitched roofs, is to divide the insu- 
lation between the roof and ceiling, or to 
place it all in the ceiling. It is slightly more 
effective when all in the ceiling. 

If blankets or quilts of insulating mate- 
rial are installed between studs, joists or 
rafters, the best method is to suspend them 
midway between the two sides of the wall* 
and not In contact with either surface, nail- 
ing them to the adjacent framing members. 

Insulation hoard, when unpainted, also 
is capable of many uses in absorbing 
sound, thus helping to make the home 
quieter^ as well as more comfortable. 

On the farm the board type of insulation 
may be used in practically every structure 
for controlling temperature. It results in 
maintaining comfortable dwellings, com- 
fortable shelters for animals, in saving 
feed and fuel, in decreasing mortality of 
young livestock, in increasing yields from 
mature stock, in preventing frown water 
pipes, and in the preservation of food. 



^ i\ C 0 $2,000,000 or Nothing 

(CtmlihLTnd from pegr 53.1 



Winston offices in Radio City, New York, 
it has been guarded behind a series of 
electrically controlled wrought- iron gates. 

If all goes according to schedule, it will 
take about fifteen months to complete tha 
cutting of the Vargas into 23 individual 
gems. Until the diamond is completely cut, 
its actual value can not be determined, 
since the color may appear to be one thing 
before culling, and another afterward. 
However, some idea can be gained from 
the Jonker t which Mr. Winston also own cdL 
Only 10 percent of the Jonker was perfect, 
while the entire Vargas appears flawless — 
and one square-cut-emerald section of the 
Junker is priced at a million dollars. 

That should give some idea of the re- 
sponsibility which rests on the cutter, and 
why Adrian Grasselly, who is cutting the 
Vargas , had insomnia and lost weight as 
the time for cutting approached. While he 
was in constant consultation with Mr. Win- 
ston and other experts, it was his hand 
which set the saw, his hand which tapped 
the cleaver — and thus it would have been 
his hand which turned a million- dollar dia- 
mond into a cupful of dust. 



That explains why diamond cutters are 
among the highest paid craftsmen in the 
world. It is true that, most of them never 
have an opportunity to cut a diamond 
much larger than four or five carats— only 
five or six have ever cut a stone any- 
where near as large as the Vargas at 726.6 
carats — but small diamonds are valuable, 
and a fortune rides on the cutter's hands. 

Before the fall of Holland about 40,000 
cutters were employed: now practically all 
the cutting is being done In New York, and 
there are less than 560 expert cutters avail- 
able — all employed at premium wages. In 
Holland the average cutter earned about 
§20 a week. In this country a good cutter 
earns better than $86 a week, and there are 
always three or four jobs to every one 
cutter. That is the main reason diamonds 
are growing dally simpler and more ex- 
pensive. With cutters' wages going up. 
their time is too valuable to be used in 
cutting intricate shapes. 



C Write to the firms listed in the Where- 
to- Buy- It index, page 4- A, to learn mor£ 
about products described in this magazine. 
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Fitting die Man to the Job 

(Continued from page 75) 



^ V ^ 1 



v no logy in Chicago, and in Boston, calls it a 

3 structural visualization test and finds it 

4 helps fix: a person’s ability to sec in three 
dimensions and is valuable in, determining 

^such widely separated aptitudes landing 
an airplane or designing a building. 

A set of square blocks with one, two or 
iree black sides, which must be put to- 
other so that resulting cube is black, is 
sed by O'Connor for the same general 
urpose. 













t The manual dexterity test, which espe- 
ially indicates ability to assemble 






C* 



1 ^ 

' J 



ma- 
chine^ such as radios and motors, employs 
board, usually with 4:5 holes in it and a 
J corresponding number of round blocks like 
.^lozenges, The applicant for a teeh is timed 
^ while placing the blocks Ln the holes. For 
S both the finger dexterity and tweezer tests, 
, a board is used with 100 small holes. In the 
' ' finger dexterity test, each of the holes is 
-j filled with three small brass pins, picked 
j up with the fingers. In the other test, a 
pair of tweezers is employed and one pin 
goes Jrt each hole. Both manipulations are 
limed with a ste>p watch. 

These tests are" tJsed_in hundreds of cor- 
porations and Instilut ions “With .vocational 
advisory departments, like the JlTVLC.A., 
which in New York City alone under the 
direction of Dr, Joseph V, Hanna, professor 
of psychology in New York .University, has 
guided some nieh into the right job. 

Under experimentation in the Human 
Engineering Laboratories at Stevens Insti- 
tute is an ingenious machine winch Is being 
used to test color discrimination. One hun- 
dred slides are colored one hundred shades 
of blue and starting with the greatest con- 
trast, they arc shown -to an applicant in 
pairs until the person can no longer dis- 
tinguish between the shades- A standard 
rating is thus found. 

And two other whole series of tests have 
been developed, one at the University of 
Minnesota and another at the Psycholog- 
ical Corporation in New York City, which 
has more than 300 trained aptitude experts, 
who teach and advise corporation person- 
nel executives and install a large variety 
of tesls for personality, menial alertness 
and dexterity with tools. 

Most famous of the University of Min- 
nesota tests is the Minnesota Spatial Re- 
lations Tost, It employs four boards, each 



with 58 differently shaped holes In it and 
cut-out pieces of wood shaped like the 
holes. There is a hole for each piece and 
the speed with which the applicant finds 
the right hole with the right piece deter- 
mines his discrimination in recognizing 
sizes and shapes. 

So popular are aptitude tests that the 
Sinclair Oil Company has devised a ground 
pilot -training ship which is being routed 
around the country’s airports so visitors 
can test their aptUude at flying. Men be- 
tween (he ages of IS and 23 show the best 
aptitude for flying, the public tests show, 
with girls of 19 and 20 who do not drive 
cars ranking next. Strangely, they show 
more pilot-ability than their auto-driving 
older and younger sisters. 

Looking like an abbreviated airplane 
which has been rigged 15 feet from the 
ground, the aptitude plane can duplicate 
most aviation maneuvers with safety to the 
embryo pilot. Powered with an electric 
motor, at full speed the propeller blasts a 
75-miIe-an-hour wind over the cockpit 
which gives the pilot the actual feel of (ly- 
ing. The slipstream on control surfaces 
gives the trainer an immediate response 
whenever the controls are changed. On an 
electrically controlled Flight- o-graph, in- 
struction s are flashed to the pilot to bank, 
turn, level- off, climb and descend. Aero- 
batics, such ax loops, Immclmanns, snap 
rolls, spins and ehandelles are possible. 

An example of the unexpected use of a 
music interest test recently turned up at 
the Human Engineering Laboratories in 
the form of a young man who had been 
taking mechanical engineering and had 
reached an advanced stage in his educa- 
tion, only to find that ho was engaged Ln 
something he disliked. His test showed 
that he had mechanical ability, but was 
strongly inclined toward music. 

He’s happy now. designing and making 
saxophones and clarinets which he can toot 
to his heart 1 ]; content when he gets bored 
with his mechanical tasks. 



ftDespite the tremendous Increase m vol- 
ume and speed of motor travel the average 
American motorist this year will buy about 

1.26 replacement tires, contrasts ng with 

2.27 tires per car bought in 1928. 
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but here is one worry you can avoid 



A fellow has to take life's worries as they 
come. That’s why Peace of Mind is such a 
wonderful thing— the consolation you en- 
joy, for example* when you think of your 
insurance protection. 

Gr,as another example^w^hen you let your 
Texaco Dealer Marfak your Car, your mind’s 
at peace about chassis lubrication. You k wtftr 
he has checked it from bumper to bumper. 

You know it's; really protected. For Marfak 
is Texaco's 40‘Point Chassis Lubrication 
Service; and it's applied by a specially trained 
expert who works by chart — never by chance. 

And at every vital friction point he uses 




TEXACO'S 40 -POINT CHASSIS LUBRICATION SERVICE AT ALL TEXACO AND OTHER GOOD DEALERS 



Marfak Lubricant— Texaco's famous super- 
tough lubricant that is both cohesive and 
adhesive. Hear, bumps or water won't melt* 
squeeze or wash it out. Marfak really sticks 
to its job, 

Next time your Car needs chassis lubrica- 
tion get the full protection of a Marfak job^ 
At Texaco and other good dealers every- 
where* 



TUNE IN' "MILLIONS FOR OFFENCE'' — All *tar 
j-s d lo pro £ ta m eve ry W'ed rue sd ay ni^ht* C- B - S-* 
9:00 E. D. T. 5 fl:00 H. S. T. 5 fl:00 C. D. T., 
7:00 G, 5, T. 6:00 M, S, T.* 5:00 P* S. T. 
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ONE STEP IN THE RIGHT DIRECTION 

and you’re in HOTEL CLEVELAND 

It’s ftri easy a.* that la be [n ClrrelHnd's mozX 
euniKiijunt, m.ost friendly h&ti?L. Hotv] Cleveland 
in dih'cljy ■r-iriELiTlnJ frith l he Ulicuft Pnrifu - 1 Elffei* 
Term inn I nnd u. Mddttn ifjirajw- U«t*l oh 
FuNi-c Square Part, nt the hcflrt of the c:ity^ nil 
ttiemiirh molar routefi come rip-ht to aur door 
Convenient, too« h fur theflLres, s-corea, boai docks. 
Stadium, Auditorium, am! every ua.il of the city, 
liny We welcome J'hjU Li i Cl^VeLand uii yuur tw\t 
tr le> hen 1 7 

Rooms from $3 

HOTEL CLEVELAND 
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Automatic Hot Water 

Without Extra Cost 
From WASTE Chimney Heot 

Casr&tfoy fiLffi Trot HOT bid lei 



AIL thU Hot Water tram ikr WASTE 
STOVE FLPE 1 IEAT — Thii amazing ia- 
vvilliaA Lain: j? full 11 \W\w\ f cIm 1 

-4 ra 15 v tu a 0 0 * WASTED HEAT Uial 
141 the ehlniJU'y — Makes. HOT 
U'ATFrK 1 1 ilI c k. whJIm CnuKlNC Hir HAK- 
ING — nuiktH WASH DAYS W RATH 
DAYS ri ietfml pteaftii-h*:, EILminnC?n tJic 
pi rr.l>| r-i=| rtf if i iT WATER ill any llflffl*- 
ft-i? otlN'T rru'tSiod of hf.-mns sriw-B nuob 

a voluMft nf |KiT WATfn nt mii-Il n WW LO^T- A fu«- ihovtli 4 if c»L ( 

<ir Ell! in L I - ■ *■ Hm.|irsi >^.1 typt fli Mnr '■ w:J]| 
htuipily n?J 1 hi' ln.-nl n^d-THk Sri pmtiurH 4 || thpF 

HOT WAT EH KMUirc-J . Lh®-n*rs are Silsh In 
iliL-ir 1 r,iu>c- iii^t frankly ilald lMili LT ri HC liLTLE] 
jsir. J *1 t'.T, ERY itoMt l-t |-LkL-c wlteru HOT WA- 
ri:rt it iH'tnlcrl. .1 9 ..i=iu' In r*> tr\Try bLis-vu fciL| 'Lr 

IKT mnwUv H^h. WBBTS TODAY! 



SfRiil oritr 1* AititE 

Wnl? Sr^|*\-r.tlf flirt \r> 
Lv.ira J»w iq imko Itlfl' 
NUSKV-Nftfr — lull IT 
H|»prn ll^pp— Horv' t fi 

minute. RUSH v^aur si-a-imr 

hl'lll JtlMfL-l-L 'i'll n |*l!C 

fur fKKf. IMhinc- 
^lAT tUP nn..| CfFrkH- 



HEAT RECLAIMING 
2BQ7 Sheffield Aw. 



DEVICES, INC. 
Chicago 



fu.mac'e nr 



QiLlrk mill 
rnsiy co tnhL.iil — >n 
h|-h i Iu 3 Lih-iLh iunTPH- 
Knrv- 



KEEP YOUR DOGS FREE FROM WORMS 

WORM 
CAPSULES 



NEMA 




Use fVcma C-ap^uEes (o remove krfiir 
rnunclwor □ net hookworms. 
iFFECTPVE — DEPENDABLE 

Dr^a Sell 
PARKE- DA VIS PrndgtH 
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King Cotton Comes Back 

(ContEnyed fro-irt 9J] 

The hulls may be processed further to 
yield hull fiber and bran. Clean hull bran 
contains a greater concentration of fur- 
fural-yielding compounds than any other 
commercially important source material 
which is as readily supplied in concentrat- 
ed quantity and as economically available. 

Furfural is used as selective solvent for 
refining petroleum and has prospective 
important applications in the making of 
dyes, fungicides, tanning agents, preserva- 
tives and antioxidants, blit Us potentially 
greatest value lies in the fact that furfural 
and phenol form a resin which mixed with 
a suitable filler yields a molding composi- 
tion of superior plasticity. Potential pro- 
duction of furfural from cottonseed hulls 
now avail able would be about 132,000 tons. 
It sells for about nine cents per pound. 
Proteins from cottonseed may be used 
extensively in the future in adhesives, 
plasties and in the manufacture of spinna- 
blq synthetic fibers possessing properties 
closely akin to wool. Lignin, obtained from 
hull bran* is employed in certain plastics. 

Importance of cottonseed is revealed in 
the fact that America's annual cottonseed 
oil production, about 1,325,000,000 pounds, 
is equal to the fat that could be recovered 
from 50,000,000 hogs. The value of cotton- 
seed products exceeds 5150*000,000 per 
year, with 350,000,000 busheL of seed being 
^crushed in 450 oil- extracting plants, 

^ A cottonseed processing method eight 
\ times as efficient as any previously used 
.has been developed at the University of 
Tennessee. It reduces seed cooking time 
from 120 to 15 minutes, increases the oil 
yield and improves the quality of the oil 
and the residue cake. The flaked seed ker- 
nels must be conditioned by cooking before 
the oil can be extracted efficiently. The 
university also has produced a cottonseed 
conditioner or humidifier which operates 
to introduce moisture Into abnormally dry 
cottonseed. Excessive milling Josses are 
sustained when the cotton seed has a mois- 
ture content below 10 percent. Another 
development is a plastic molding composi- 
tion prepared from cottonseed hulls. Other 
studies have resulted in a wall board ma- 
terial involving use of hulls. 

Experiments with hulls as a filler for 
furfural and phenol resin molding com- 
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pounds in the place of the usual wood flour 
are under way at the university. Results 
indicate that the hulls lend excellent 
strength, that they make unnecessary the 
addition of lubricants in the form of nil and 
waxes and that they add a degree of elas- 
ticity to the molded plastics which makes 
them superior to more brittle plastics for 
many uses. 

At the Mellon Institute it has been found 
that a highly absorbent activated carbon 
particularly suited to water purification 
and medic ma! uses can be produced prac- 
ticably from hulls. 

Last year the cotton council announced 
the development of the superior cord for 
auto tires. Individual cotton fibers arc 
processed to yield a cord with a 35 percent 
greater breaking strength and nearly 300 
percent longer flexing life than the best 
conventional cotton cords of the same size. 

Federal agencies are working on the de- 
velopment of cotton hose having the de- 
sirable qualities of silk. The difficulty in 
producing such hose has been that the av- 
erage cotton feber is short, about one inch, 
whereas a silk filament is extremely long, 
more than 5€0 yards when the cocoon is 
unwrapped. Thus the long- fiber silk hose 
molds itself to the wearer T s leg and does 
not have the streaky effect, resulting from 
the use of short fibers, that the cotton hose 
has. The longer the cotton fiber the less 
obvious is this streaky effect. Fuzziness 
long common to the cotton hose may be 
eliminated by singeing. 

Government agencies are also seeking to 
increase the use of cotton fiber by recom- 
mending open-mesh bags for the packag- 
ing of fruits and vegetables* cotton fabric 
for reinforcing bituminous- surfaced roads, 
cotton bags for raw sugar, cotton bagging 
to cover bales of cotton, and either fab- 
rics or bags for numerous other purposes. 
Manufacturers are being encouraged to 
produce cotton insulation made from cot- 
ton, linters and spinnable waste. A total of 
6,700,000 pounds of insulating material is 
called for in the federal aid program. 

Of particular interest to the cotton grow- 
er is a new process that may revolutionize 
the planting and growing of cotton. Cotton 
seed normally is coated with a tightly 
clinging lint which makes mechanical 

(Continued to page 168) 




r r YANKEE 

L a RATCHET 

J SCREW DRIVER 

ito a You’ll find many uses 
hr ; 'f arou nd home, shop an d 
, a car for this newest 
|f a "Yankee” Tool. Drives 
y d-jj or draws hard-to-reach 
. f screws by just moving han- 
a die back and forth. 5mall, 
'/ compact! No thicker than 
W your linger. Yet has power 
t of 8" vertical screw driver. 

Min 34(H).— and %' v blades for 
slotted screws. Famous •'Yankee" 
Ratchet gives case, power, speed id 
close quarters. Price, 50c. 

"YANKEE ' 1 TOOLS matte barter median!** 



Hr MSU it «mii>pcd with 
No- 2 R.nd. No. 3 Phillips 
bits. Phillips Recessed 
Hoad Sckws fasten inte- 
rior trim of many new 
cars. With “Yankee” 

No. it's easy to 

keep them light. 6 5c A, 
at yoiif hardware \ jj 
dealers, / 



INTRODUCTORY COUPON 



NORTH BROS. MFCS. CO., Philadelphia, U. S. A. 

Is dealer cannot supply you. enclose money order 
Eer delivery poirptia of “Yankee" Oliver KaTcket 
Screw Drivers as checked.- 

0 " Yankee" No+ 3400 for Slotted Strew-s tfO ,50 
"Vinke? 11 No- 342 3 for FJtUlifU Screw*. 45 



Name. 

Address . . _ _ __ 
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TEST-O-LITE 



Tests Everything El cctrical 
From 100 to 550 Volts 
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L. S- BRACH MFG. CORP. 

55 Dickerson St,, N. J 
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OKAN ELECTRIC PLANTS 

ALTERNATING AND DIRECT CURRENT 
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UNRAVEL VACATION TRAVEL 



WITH THE HULL STREAMLINE AUTO COMPAQ 
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Write for Llhidfiirt 

HULL NFS- CO, p. 0. Bm M6-D8. WARREN, 0. 





P» d Universal 
Tractor 
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PIONEER MEG. COMPANY 
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StopItch 



of /ft sect 
Bites — 
Heat Rash 



For quick relief from itching of insfcte bites, biMl ntuli. athlete 1 r a 
fool,, hive*, eczema ajid oduer cjHemaLLy caused skin iFmahk 1 ^ 
U5C worlcl-Famoua, cooling, antsscplic, liquid D.D.D. KrracrirM 
tLi;jn r GreaFidi^a r EvLainlcss. 'Soothe* irritarion and quickly stops 
the mnut in,(t=ri^ ildhing, 35C |Hdl Imltie pFQVES it. UT ftlcaney 
back. Ask you r dn^g;st today for D. D. D. Ffi ESC Rim OH. 



(ConlfrUiod from p'a ge 167) 
planting difficult and which carries many 
of the plant diseases which destroy about 
25 percent of the crop each year. The new 
process removes the lint and treats the 
seed with a compound to protect it against 
soil -borne diseases. The treated seeds are 
smooth and am be hill-dropped like com 
instead of being planted in a row, 

With science on the job H King Cotton is 
staging g comeback of national importance. 
The highest domestic consumption of cot- 
ton on record was achieved last year, most 
of which went into normal peace-time uses, 

v 
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Learning to Ride the Iron Cavalry 

(Continued from page 89) 

derived from the initial letters for rolling, 
yawing^ pitching, and action. In the Rypas, 
of which there are three types, the recruit 
learns to make and alter his range quickly 
with each movement of the tank. 

The Hypa to which the gunner is first 
introduced is comparatively harmless. It 
goes through its gyrations slowly, and 
slowly the recruit learns to use his gun. 
During practice^ this gun is an air gun 
which fires pellets at a rotating target. 
Only after the recruit has reached a satis- 
factory degree of marksmanship is he 
passed on to the next Ry pa- machine which 
subjects him to more violent shaking. 

After some weeks of training, when the 
potential gunner is good at sharpshooling 
even from a Rypa Model 2, he enters a 
Itypa which behaves like a real tank at a 
cruising speed of between forty and fifty 
miles per hour. 

Rypa practice comprises less than half 
of the recruit's training. In a building 
which looks like a film studio, a wide- 
spread panorama of rolling countryside is 
painted on tall canvas screens — including 
hills, swamps, plains 1 and suburban streets. 
In the center of the building stands a large 
cruising tank, with a pupil at its gun. The 
pupil is expected to identify the targets 
and then fire quickly. First he finds the 
range upon the target selected by his in- 
structor. Then in actual firing, he presses 
the switch of an electric torch mounted on 
the gun so that the beam of light reveals 
the quality of his marksmanship. He usu- 

(Cantinvid lo 170} 
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WHEN YOU BUY FLASHLIGHT BATTERIES DEMAND 

"IVEREADY" fresh dated batteries 
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Now a second ediiion of rbts 
popular booklcc ori “Gun?* 
for Used Car Ailments / 1 
Many new ideas for reizcin- 
dEtionin^ CafS. Free copy, 
no obligation — ■ wnto 



CHAMP- ITEMS, INC. 
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Whole Out-of- Doers is 



Il's a grand and glorious IccUng to bo able to go where and when 
you.r love- o! adventure leads you. Your dcpertdabte, brinianl^pOi form- 
ing Hariey-Davjdson fiUfi every spare hour with iun and thrills. Good 
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Champion Spark Pluf?s enable the car owner to 
get plus performance and dependability because 
of many patented and exclusive features. Out- 
standing among them is the sensational new 
patented *Sfilmem seal which gives the car owner 
positive assurance of spark plugs free from 
troublesome lea kajre, so vital to peak performance 
and economy in today's engines. 

Profit by the experience qf motorists every where 
who have found that Champions correct poor en- 
gine performance due to spark 
plugs. Remember, too, it pays to 
change all spark plugs* including 
Champions, every 10,000 miles. 




The Sijlmtru seal ouiscn mJiag amOo£ 
Chp ft plan's patented ftitu-rts. eliminates 

Efoubiesomc- leakage rommwt f 9 vnfrriar? 
jpart piu£T. Leaky stiark plu &i overheat, 
causing pre- ignition and rough. unrespOA- 
jjvt tA§ide rttieraiion. Insist on Cham* 
piOna^-Ehfc ipark plug! cham picas use. 
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(Continued from poge 163 j 
ally operates his gun while blindfolded, be- 
cause he often will bo unable to see the 
mechanism in the darkness of a. tank in 
action. After a short time, he learns to do 
everything by touch. 

The steering of the tank! too, has to be 
done in almost complete darkness. Steer- 
ing a lank is different from steering an au- 
tomobile, In a tank, there is no steering 
wheel, only left and right-hand levers and 
a four- speed gear bos with reverse. It re- 
quires about six weeks 1 hard training to 
pass the test as a perfect tank driver. The 
tank driver has. Instead of a windshield, a 
small hole about six inches long and two 
inches deep, either covered with bullet- 
proof glass or obscured by rotating shut- 
ters, But the man at the levers is not whol- 
ly dependent on the peephole. Generally 
his course is determined by what the other 
members of the crew tell him. 

Tile instruction is by no means complete 
after the courses in gunning and driving 
have been finished. In a tank every man's 
life depends on the collaboration of every 
other man. Usually there are four men to 
a tank crew, and every one of them Is 
trained to take over any other m^n 5 s job 
in an emergency. Only after a thorough 
training of all its members is the tank crew 
ready for action. Then they leave their 
Rypas and squeeze themselves through the 
narrow opening of a real tank which will 
fire at a target that is not a lighted spot on 
a painted canvas. In action there is even 
less of a tank to be seen than during prac- 
tice. The tank is there all right, but cruis- 
ing at a speed of fifty miles per hour, it 
hides behind a screen of smoke from chem- 
ical containers thrown from a small, dou- 
ble-barreled mortar. 
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electrodes for easy sprung. 
One piece CCn.*ti , iiCliHr(l. 

CHAMPION 

SPARK PLUG CO- 
9 uo U p tmi A*e, 

Taletlu * Ohio 
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Latest Weapons for Defense 

(CofltFrtypd froTTi pcrge 4) 

suggestions relating to national defense, 
has nothing to do with patenting inven- 
tions, and does not finance experimental 
work. Whether or not your idea is accept- 
ed you are apt to receive little more than 
a brief acknowledgment that your letter 
has been received, If a suggestion is turned 
down, the council won't tell why, as that 
might furnish a clue to the actual prepa- 
rations going on behind the scenes. 

The council is receiving hundreds of sug- 
gestions a day and although not more than 
one in a hundred may he worthwhile^ that 
one idea may be worth waiting for. If you 
earnestly want to contribute to defense, 
here's a tip: don't just dash off a letter, as 
one contributor did, suggesting that a 
death ray with a lOQ-mile range would be 
a good thing. Maybe it would. So might 
artificial clouds that would explode on 
contact with a bomber, or seme sort of 
1 'negative" magnetism that would repel 
torpedoes. Brainstorms such as those are 
a dime a gross. What the council is waiting 
for is ideas on how to make such dreams 
come true. If you can work out the main 
details of a practical idea, trained men will 
try to make it useful. Paravanes used to 
ward off mines arc the outcome of one idea 
submitted during the last war. 

Aside from the research that the univer- 
sities are doing, 132 of them have added 
special engineering classes in which some 
70 h 000 men are being trained to fit the spe- 
cial needs of aircraft factories and other 
manufacturers of armament. The courses 
are designed to fill the needs of local fac- 
tories and are based on the fact that with 
the present rapid expansion of production, 
largo numbers of trained men are needed 
to fill key jobs and supervisory posts. In 
most cases the students are employed and 
are attending classes after working hours. 

"What will be the outcome of the present 
research program? It will make America 
stronger and contribute to the benefits of 
civilization after the war is over. Nearly 
all military devices have some peacetime 
uses. Radio and aviation were new when 
the last war began and much of their use- 
fulness is due to the rapid strides made 
under the impetus of that national emer- 
gency. Every branch of science will bene- 
fit from work that is going on today. 



At last A MODERN X 
HAMMERLESS SINGLE 

at a real low price! 



1 nlo model 22 D, Savage has* bull t 
fatit-handJing charactcrititieB 
never before available izL a gun 
of ILL* type, Its well-propor- 
tJofird walnut stock has com- 
brUblo grip for natural, c aay 
bolding qualities. Its bread, 
well-rounded fore -end positive- 
ly will not shoot loose. Its 
modem coll -springs Hear, and 
ban Liner adieu i» ligf lining fast* 
Tin: trigger pull is abort., dram 
map. The tapered locking; block 
automatically takes up wear 
and will uhtxiya main tain a tig] it 
lockup, 

!t hem an flagy-vorkfog Opening 
lever anti automatic top tang 
safety, well forward on grip, 
ft ha* a wide* automatic ejector, 
and a trim, preemou-bored 
barrel of forged steel. 
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Single Barrel 
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Serving the Nation 



WITTE DIESELECTRIC PLANTS 



Your pnwrf Mil 
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60 POWER TELESCOPE 
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SHAPER 
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DO YOU 



WANT a new bushesa 
profession oi your ovd, 
with Ml [be trade you ran 
rvrtoTKi to? Then become 
a foot correctionisr. jmd 
In n. Frvf ffwb miirn bin iucouii? in service leea r — e&e inedital 
iuit c]iEro|hx4jt ,j — fciksy term* Tor home training, no further spiral 
twwdcdi nrtj;CKw3ii tn buy, n d fluency. lijtabliflh&d 1S94. Adtfrsi# 

Stephenson Laboratory, i Back Bay, Boston * M ass ¥ 
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A WHOLE TOOL SHOP 
IN YOUR HAND 

Ham i just ah-o-Hi ev*ry thing on 

m«tAl| w-oodr aILdv.h, pljiM tlfHj horn, 

bon*, B 3 -a a* + etc. 0 *^ 3 (H> accea- 
floples In jcrimJ, drill* paliah, raut. 
cUt r rarre, SApd. ^tinrjif-n. 

fn rrjivf. Pluga in AC i» r DC socket. 
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The Age oE Packaged Power 

(Continued from p q-ge ^ 3 ) 

that the great Genghis Khan used gunpow- 
der in Asiatic cannon as early as 1234. But 
it was a Dutch engineer, Christian Huy- 
gens, who in lt5B0 first proposed harnessing 
gunpowder in a cylinder to produce con- 
tinuous motive power. Thus in its simplest 
terms an internal -combustion engine con- 
sists of a cylinder in which the heat of an 
explosion causes gases to thrust against a 
piston which, by a connecting rod, drives 
a shaft; heat is converted into work. 

For want of fuels* ignition and metals 
the engine evolved slowly, Robert Street 
of England patented a turpentine-burner 
in 1794; its explosion was set off by flame 
introduced through a port. Hydrogen -gas 
engines arrived in 1820. Most engines of 
the last century burned illuminating gas T 
and the charcoal- burning trucks of war- 
time Italy and the gas- burning lorries of 
London are throwbacks to that generation. 
An American, Drake, introduced incan- 
descent metal as a means of ignition in 
1855. Lenoir of Paris produced a battery- 
fired spark- ignition engine in I860. Two 
years later he drove a carriage three miles 
with one of these engines. 

Two Germans* Otto and L#angen n in 1866 
developed the four-cycle system {charg- 
ing, compression, explosion, expulsion) 
still in use. Meanwhile the first oil well 
was driven at Titusville, Fa., in 1859; in 
1885 Daimler carried the Otto engine fur^ 
ther from gas to oil, and a new era arrived. 

From here on progress was swift The 
French led in the first years of the auto- 
mobile. Then in the nineties Puryea* Olds, 
Haynes and Ford got under way. Canfield 
of Michigan patented the chambered spark 
plug. Haynes introduced aluminum alloy, 
Henry Ford picked up a valve stem from a 
wrecked French racing car, and* astonished 
at its lightness, learned it contained vana- 
dium — the hardest metal. These were the 
beginnings of automotive metallurgy. In 
1911 General Motors opened the first met- 
allurgical laboratory. Today's cars and 
trucks stand battering over 100,000 miles 
because of what science — now armed with 
the X-ray and spectrograph and strobo- 
scope — has learned about metals. Valves 
made of silicon -chromium steels function 
rod hot for miles without failing. Nickel* 
chromium, tungsten^ vanadium, molybde- 
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bum, manganese, all these hard metals en- 
dow your car with toughness and longevity. 

The Diesel engine, too, owes a debt, to 
the metallurgist. Dr. Rudolph Diesel pat- 
ented his -compress ion- ignition engine in 
1892. It blew up, proving he was right, and 
in 1397 he produced his first successful en- 
gine, a one-cylinder, 2 5- horsepower unit 
that weighed 400 pounds per horsepower. 
In the gasoline engine, fuel and air are 
mixed in the carburetor, shot into the cyl- 
inder and exploded by electric spark. In 
the Diesel, air is fed into the cylinder, com- 
pressed to about one -six te e nth normal 
volume, then fuel (usually, but not neces- 
sarily oil) is injected and exploded by the 
1,000 -degree heat of compression. A gen- 
eration of engineers developed precision 
instruments to meter and inject the fuel 
through almost microscopic spray nozzles. 
Light, strong alloys made possible today’s 
mobile Diesel which weighs 10 or 12 pounds 
per horsepower. The two-cycle system 
also improved its weight-horsepower ra- 
tio; every down stroke is a power stroke. 

Milestones passed rapidly. Magneto ig- 
nition came in 1905, Charles F. Kettering’s 
battery ignition went into the 1910 Cadil- 
lac, Kettering's self-starter in 1911 made it 
possible for women to drive. The super- 
charger opened the way for the Stratoliner. 
Chrysler in 1934 began developing "Super- 
finish,” the microscopically smooth surfac- 
ing of load- bearing pai^ with tolerances 
of ten- thousandths of an inch. 

Your automobile owes as much to the 
fuel chemist as to the engine designer. 
Kerosene was the oil mgn + s best seller in 
1899 and gasoline was a drug on the mar- 
ket. Ten years later automotive gasoline 
demand was overtaking supply, and to in- 
crease the yield from crude oil some re- 
fineries carried over in the distillation more 
of the heavy ends, or kerosene: unfortu- 
nately this “motor spirit** fuel separated in 
the storage tanks into straight-run gasoline 
which floated on the heavier kerosene. 

Then in 1916 Dr. William M. Burton of 
Standard Oil distilled gasoline under pres- 
sure — the first “cracked' 1 gasoline. ' Crack- 
ing/ 1 however, was reversible; under com- 
pression and heat in the cylinder the 
cracked gasoline broke down into light 
and heavy ends.. Dr. Bui ton told the en- 
gine builders bluntly they must design an 

(Continued to page 174) 
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STORE AND GET SANI-FLUSM TO 



CLEAN OUT THAT RADIATOR l 
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Quu£ fuut Comfort 

For quick relief fmm foot soreness -duo 
to faUgUfl apply OIL-O-SOL {formerly 
Gil-of-ilalt). I L scu L J ll'h , coals iuid. coin* 
fori -i.. Used by thousands. ThixHhtftiva 
tfeilLSl ? i * H I ry ftrl i i -u ■ ti i i i ; i also v fiEuabl ci n 
trusting ruill-venonimifl ImmCt bELcs 
■L ra! jii i n nir l n Juries — burns , * caitte „ CUla, 
h crate hr- uruiHrs. Slinnj- 
J Aloij I I'-li 1 i r i ^ — \ji unbui s i n - 
fcCtJOrL, Only JiOc a I, yOUf 
druijjjlst'.s. Musi- satisfy you 
or money hark. Act HQW m |crt 
M^sq's, OIL. SOL today. 
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LIGHT POWER TOOLS 

V Save Time, Money, Labor 

Delta Lodaape portali!?, ruSJfitl. 
fiiKL-ent — yc-L a3(.&nifl]iinaly low 
priced. Iijrjil tor EmsjL EhopH H 
iLpm^ Ehopa, and fartorica-, 
Many new future* and lm- 
p.rc vpmtnUj. Cum f J etc DELTA 
line induces] Circular Sawa, 
Scroll Snwa „ Lat Ivea Jointere, 
Shapers |3QTiE3$aw*,£mnckiB 
Drill Pt^hs— anti fitLL line 
Eif accesftnricfl Send, loday for 
bi^ 48 page FREL Catalog. 

DELTA MFD. CO. fB*rrtk AHAlJ 
fiOOLVlinni Av« lf MELw#uh*«, Wia. 
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GENUINE LI, Si BARGAINS 



C. D. WOOL BLANKETS (used) . ia,19 
MCCLELLAN SADDLES (USED) , 1.35 
U.S. ARMY PUP TENTS (USEb) . 2.?Q 

OAS MASK BAGS (NEW) .B9 

Thouiin JiaCQeIwt m M Flint Jf.OucdiMf 

A 5pm E C ji.h>Ji fo# Hanfctf, Hircntr^ESMH Send 

Jdf 3 Ipj pi Cj Ei.l-:i# II I ur n±J wll K, tirui nrijar, 

A md K SUPPLY CO, 



4I2D LE5TEN ST. 



RIChMuNO, va. 




Eft&y PROFITS IN FAIHT SPRAYING 

ivp| i orlUkmce. rrnn'. f>arnltur«, fa<|i 

turn, mu r|i.| lipry I.Mli'F, b+LCfrj ] ■ 4 II . i h . mOIHT 

1 14 YoIl GQ C«ltf AC, cumpJt-LC- wilil Op nay Gun, 
15 Te, Imin. WeLirJu 4iiUy J4 In- Ciiriy u«i>> 
v- fm ■■. y ■ I T.V iU'AFLAN7i:t:r>. : ■ !ili UI.< ■ ■ 11 
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lli<i Hi nr| !■■ 1 msiLli.ir Ellxinfy NEjN ’ VjAtl|| |HI 
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Big Money lor Workers 

In Home or Shop 



MCNEY MAKING PHOilECTS. f !nArr ■ ulnifd euoen'^ 

Iftwrr. rrmulztf JWtUTI ITLSeIO wlthmit niDldf nr eOiOl- 
Nrur P T'lLenl^il JlH-Ehml. 1 ‘ f.hp. only ibdiI, cebltAk rilTO 

hinL^Plltl Tll«, Vr.illir iS'Mwary. nLfLA^Ic, 

BiPOmonL WiEeipHMjQn*. l^Wiifl-nt. ™LnrpLitu. iIeLuILj. IDc. 

HATIGNAL PSTTEftlES COM P»*rY 
pnnL A 1 j.1 W. JBih II. MirtrteAp-alriL Winn. 
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ADDING MACHINE ---- 
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engine good enough for the fuel, Harry L, 
Horning s head of the Waukesha Motor 
company, took the hint and began rede- 
signing the combustion chambes% Early 
experiments had shown turbulence was 
essential to perfect combustion, so he tried 
a fan inside the chamber. The resulting 
explosion blew the engine head through 
the roof, but it proved the point. Next 
Homing and Ricardo of England shaped 
the combustion chamber so that fuel and 
air whirled naturally and mixed perfectly, 
developing more power, less L ‘ping.” 

The fuel men were busy, too, Kettering, 
working to exonerate his ignition system 
of blame for the knock, developed “knock- 
less” Ethyl gasoline. Why it works is still 
not precisely known; probably its lead 
content slows the pressure rise of combus- 
tion so that volatile and heavy ends of the 
gasoline bum in a progressive explosion. 
It is high pressure suddenly developed that 
causes the “ping.” Now the way was open 
for the seven- to-one compression of mod- 
ern cars, with greater speed, climbing abil- 
ity and miles per gallon. 

Filling-station gasolines had so wide a 
range of knock qualities that in 1E2B engine 
makers and oil men had to get together on 
some standard for rating fueh They adopt- 
ed a standard test engine built for them 
at the Waukesha Motor plant, agreed on 
uniform procedure for grading the anti- 
knock or octane rating of any gasoline by 
comparison in the test engine with a stand- 
ard fuel. Pure iso- octane was called 100 
octane. Pure heptane was called zero 
octane, A gasoline that matches in knock 
quality a mixture of 70 parts of iso-octane 
with 30 parts of heptane is rated 70 octane. 

America alone knows the secret of mak- 
ing 1Q0- octane aviation gasoline. Tomor- 
row it may be your automobile fuel, bring- 
ing many more miles per gallon. Already 
115-octane airplane fuel is available. To 
the interceptor plane and bomber it means 
higher speed, greater load-carrying ability. 
Without aviation gasoline the 84-ton flying 
boat being built for the Navy might never 
lift off the sea. 

From this glance at the beginnings of the 
internal-combustion age we turn next 
monlh to see what it has done and has yet 
to do for the farmer and sailor n war-maker 
and builder— and yourself . 

^Concluded n£Xt m&ntll) 
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Bringing the World of Sound to 
Deaf Ears 

(Continued from page 85 ) 

With motion pictures* simple lessons may 
be elaborated into scenes from everyday 
life, filmed In banks* grocery stores* at 
birthday parties, or in any situation in 
which a deaf person might be called on to 
take a part. The actors are usually persons 
with normal bear mg, but specially trained 
to speak with easily distinguishable lip 
movements. Movies have aided greatly in 
teaching the deaf to read every bodily mo- 
tion or facial expression. 

Classrooms for the deaf are equipped 
with speech amplification apparatus. Each 
chair has a headphone and a rheostat. The 
instructor speaks into a microphone which 
transmits through the head sets. 

Classes for the hard of hearing touch not 
only tire cause and treatment for various 
types of hearing defects, but also the psy- 
chology of deafness. The human mind is 
prone to take the easiest road. As a per- 
son’s hearing begins to fail, he is likely to 
quit trying to hear. It is often necessary 
for a trained psychologist to show a deaf 
person that* although he thinks he is using 
all his hearing capacity, his subconscious 
mind is really tricking him into being 
“hearing lazy/ 1 

But science alone canU win over silence 
— all of Us must help. How? By telling 
those around you whose hearing is lost or 
failing, to contact a reliable hearing clinic 
and find what science can do for them. If 
there is no clinic near you, write The 
American Society for the Hard of Hearing, 
Volta Bureau, Washington, D. C. 
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to use many strips 
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permitted a sawing action to be used, which 
proved less tiresome than using scissors. 
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Trailer-Blazing Through Africa 

[Continued fjgm page 71) 

bound. Virgins wearing a belt of antelope 
skin around their slim hips execute com- 
plicated figures with precision* beat their 
hands in unison with bells and tambours* 
advance and retreat In waves of beauty 
and grace. 

We look up in astonishment as young 
princes take ten or twelve steps, then leap 
with case over a seven-foot high jump with 
almost a foot to spare. King Rudahigwa 
brings us to stand under the hurdle- High 
over us the princes sail, one after the other* 
landing lightly, turning to flash a smile* 
then joining their comrades in banter. 

The scene fades out. You are alone* 
standing on a swampy plain, desperately 
calling a native boy who is rapidly disap- 
pearing, Somewhere the poor devil, stared 
out of his wits, has thrown away your rifle 
In his flight. 

You turn toward the thunder of hun- 
dreds of hoofs. Behind is the river and 
safety* for it is deep enough to stop the 
buffaloes. But will you ever manage the 
distance? Never. Your loft ankle is 
sprained so badly you cannot even put 
down your foot. Maybe you are cursing 
me for leaving you there alone, in my 
place. But I wanted you to feel all I felt 
when I was there, in that same valley of 
the Ruzizi, exactly in your predicament. 

While you were in ambush, hoping to 
photograph a big herd of buffaloes, millions 
of them—or at least two hundred — ap- 
peared out of the reeds* galloping toward 
the river. You heard a shot behind you. 
Then you saw your boy running away with 
your rifle. And the buffaloes swerving to 
one side, in a thunderous circle you knew 
would soon bring them hack to that same 
place — for that’s the way of buffaloes. 

And now you see the reed curtain vio- 
lently part* letting out an a valance of 
horned beasts. With a superhuman effort 
you hop on your right foot toward the riv- 
er. But they arc pounding straight for you. 
You are finished. Images of the past flash 
through your mind, while you hopelessly 
hop* hop, hop. 

Suddenly you stop, turn and close your 
eyes. Then you shout. You don't know 
why., but you wave your helmet, as if to 

fConfirtnjd lo pts^c 173 ) 
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(Continued from page 177] 



scare a horse. And a whole world of buf- 
faloes engulfs you. 

You wave and shout* anti your nose is 
filled with an acrid odor, your face is splat- 
tered with mud. You hear grunts and 
snorts on every side. The avalanche breaks 
in front, flowing past you, right and left. 
You wonder why you arc still alive, and 
you realize the miracle! Instinctively you 
have done the only thing that could make 
a charging bulTalo swerve* The whole herd 
has passed by you. 



You are safe — at least* until they return. 
Your ankle is worse than before* but you 
forget iL, Somehow you ere running to- 
ward the river. You reach it* fall in T swim 
a few strokes, touch ground again, crumple 
down on the muddy shore, panting, ex- 
hausted. 

The brutes can come back, now, As for 
you, you Eire through with exploring. For- 
ever and ever. Qr t anyway — until the next 
time, 

(Tfi* End) 



Don’t Go "Kerplunk!” 

(C&nUrtued from page 27 } 



arms together. Your back and legs should 
remain rigid, 

The jackknife is a basic dive that is re- 
quired in all competitions. Simple as it is, 
many people fail at it because they forget 
one detail. At the top uf the dive you are 
supposed to bend down and touch your 
shins with your hands, then allow your legs 
and feet to go up. The common mistake is 
to raise your trunk back up ins lead. That 
drops you flat on the water. It’s just as 
easy to do the dive correctly, When you 
remember to keep your head down and, to 
raise your legs up away from the jackknife 
position you will make a clean, deep dive. 
Keep your eyes fixed on the water to help 
time yourself while you are in the air. 

As you gain confidence you can begin 
trying forward and backward somersaults* 
but here ilg&in you should practice on day 
land first. The secret of a successful som- 
ersault is in the way you handle what as 
called the tuck position. In the tuck you 
draw yourself up into a ball, knees up near 
your chest, hands clasped to your shins. 

For a forward somersault you duck your 
head forward as you reach for your shins* 
at the same time jerking your heels back. 
Hold on to your shins down by the ankles. 
These movements will make you spin for- 
ward in the air. Open up in time to hit the 
water feet first* simply by letting go the 
ankles and straightening out your legs. 
The arms remain at your sides. 

The tuck for a back somersault is a little 
different. Remember, your head is heavy 
and the way you move it helps control the 
direction in which you spin. So for a back 
somersault* jerk your head backward in- 
stead of forward in the tuck. Clasp the legs 



at the knees instead of at the ankles. In 
both somersaults* of course* you enter the 
water feet first and if you are going to do a 
lot of such dives you should wear a nose 
clip to prevent water from being forced up 
your nose and possibly causing trouble,, 

Never try to flatten out as soon as you 
enter the water if you are diving from any 
height. If you try to stop yourself too soon 
you may get a bad sprain. A good diver 
uses most of the depth under the board. 

I've purposely refrained from telling you 
how to perform the more difficult dives. 
The fundamentals you have read here 
should be learned thoroughly. High fancy 
diving is nothing more than this plus a life 
lie acrobatic work. You will be perfectly 
competent lu go on to fancier diving after 
you have trained yourself in these instruc- 
tions. If you want to get into the cham- 
pionship class you should plan to spend at 
least one and a hull hours at practice three 
or four times a, week, under a good in- 
structor. A good tumbler usually makes a 
good diver and you should work out in the 
gym and on the tumbling mat. In fact* a 
good gymnastic instructor can do you 
worlds of good while you are learning the 
first stages of diving. 

Diving is a spurt, in which girls can com- 
pete with men and boys on an equal basis. 
Girls really should make be Her divers than 
men, due to their natural gracefulness* and 
the reason so few of them reach the top 
seems to be that they spend too little time 
in practice, If you want to be a champion, 
spend plenty of time learning the funda- 
mentals. Poor preliminary training is the 
main reason why we don h t have many more 
divers of championship quality. 
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VETERAN 



TTE is independent and 
proud. ye i democratic 
and grc^arbiis; He h the envy 
oe the rest ot the world, and 
its hope. He is generous 5 tolerant, peace- 
loving — and wiihul die most powerful man 
in the world, i Be is the American workman. 

His hands, accustomed to the: feel of wrench 
and lever and gauge, may never have held a 
gun; his mind, trained to think in terms of 
tolerances as line as 1 -10 h 000 of an inch, may 
never have wrestled with ;-i problem of mili- 
tary strategy; and yet he is the veteran of a 
thousa ltd can 3 pa igm 

His campaigns began in the laboratories, 
and his prowess was proved in the test pi is of 
American industry. His battles were waged on 
the factory floor and in the held. His victories 
have helped 10 make the citizens of the 
Uni led States the most fortunate people in [lie 
world, and the U. S h the greatest nation. 



In the plants of the General Electric Com- 
pany, working with General Electric scien- 
tists and engineers, this man, the American 
workman, has made giant generators to 
Light whole cities, X-ray tubes to penetrate 
ihc mysteries of human flesh and metal casl- 
ings, radio and television apparatus to project 
man's voice and image through space over the 
mysterious waves of the ether. 

Today, in the gravest hour of world 
history , he is engaged in the greatest cam- 
paign of all. But there is serenity and con- 
fidence in his face, and the experience of a. 
thousand campaign*! behind bini = He is sure of 
his own abilities, certain of hi* country's 
future. General Electric Co., Sc hence tady. 
New York. 



GENERAL 




ELECTRIC 




Uftrqmjt, suHltyMiwLii* 



anr 





Thflutxndi, of pirts, it Kick b&lltirrt prifty lo> huiliE linr r^di-Oti, Jonfl 
distinct IRWfteur I T3fl.smitsinj(5 ir*d Thriving «ts, tcJcvKHm tciEitcri . — 

and pnbliu iJJrLS-:, sysftfri* Ll laL yCu tin □ l: 1 1 1 Out fut br£ money! 



Yoii'JI -a f«r kick Wl elf ir— double enjoyment -when yau EkjiLJ yOuf 
awn equipment. Yimu EL E«] nwiiey „ . . Jnd tL C30 Eauly point Hie 
vsy a bi£ paying cjceer P 




P01LQ IT TDUHELr L 

BuiEd yuur Own Radio. With E^fayettc 
3-: c I -; ami pi ri r . it {well vn tittle. A cli n 1 1 in l* 
jIlJ tjukk way to IcaFO, *n ynn tan cant. 
KcjtrcfnlxT. ftn Eubsiitutc for Jijsi- 

band ea-ptTierte. 'JButl's j bf£ fketd in 
Radio today Jot th^w who kmfrw how. 

PtllLIC ArtiOfcEll ITlttHi! 

Sound systems for OnjiestrJi, bill pjrki. 
pby^eounds. etc. Corr.pkic [ubs oc prts 
and applies In build yQuf awn — (vefy- 
rtitng you psrd ^ptllrtrS j.ivJ rr.ikcn luu 
— ill natHHIAriy adve-rri^d meic.hj.ndi« 
Rem 'em oirt and make y^meU SGnw 
imporl^pt money! 

rxiraiHENTit^ 

Rjniia A mar-cun' MfayefEc's-lKeo famous 
fat over zd years it the fompitt* source 

of supply Jur LzinwruMiriL; and rt^cjvinj^ 

ktts, pits, and supplies — at krwr^ svrt 
print*. AIL ttir finest fudJonaJly ad^tttistd 
parti and equipment — plu%i JeHs nt parti 
you just cin'i find wny where else! 



THnvri.i ABf. MOVING FAST THESE DAYS, tSOVSTUr NEeJH AuiN 
PTJy Jf.Vt.EIF- 1 fPftlF TO J30 HUNGS' j, #iri TODAY, ir 

wiir/iiijc fif W> rfjnw r&*r Lmfmp-t-iie c&dio$. 
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Home Recorder and Player Unit 

(Continued from page 137) 

miniature neon bulbs. Holes are drilled in 
the motor board just largo enough to per- 
mit them to be inserted for a snug force fit. 
The Thordarson T-575Q1 output trans- 
former is connected backward for supply- 
ing voltage to the neon volume indicators. 
Although the neon bulbs arc not shown 
grounded in the schematic circuit diagram 
Fig. 3, they are at common ground in dia- 
gram Fig. 2 and should be so connected for 
best results. A detailed list of the original 
parts used is available from Popular Me- 
chanics radio department without charge. 

When all wiring is completed in the 
portable recorder unit 1 you are ready to 
connect it to your radio. Loads to the radio 




ELECTROLYTIC 
CONDENSER 
0-S MFO. 

■JSD V. 



should be 4 or J5 feet long, A superhetero- 
dyne type of receiver should be used, and 
the set should have at least S or 6 tubes. 
Midget receivers are not suitable. The fol- 
lowing connections are now made in, your 
receiver which must be first disconnected 
from the power line: the lead from the 
“hot” terminal of the radio volume control 
should be unsoldered and connected to the 
inner conductor of the shielded lead com- 
ing from the recorder* marked "radio.” 
The inner conductor of the shielded lead 
marked i£ audio” connects to the volume 
control terminal from which you unsol- 
dered the "ho£ ip lead. To identify the “hot” 
terminal on your radio set volume control, 
it will be the terminal on the right as 
viewed from the back if the terminals are 
up. When viewed from the back and if the 
terminals are down, it will be the terminal 
lug on the left. 

(Conttnued to page 192) 
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(torttlr*uod from pogt 18C) 

Wow disconnect one of the output- trans- 
former voice coil leads from the speaker 
voice coil terminal lug in the receiver. Use 
the side of the transformer that is not 
grounded, in case that one side is grounded. 
Connect the red load to the transformer 
lead you have just disconnected, and then 
connect the green lead to the speaker voice 
coil terminal lug. Next Connect the black 
lead to the other output transformer voice 
coil terminal. Once connected, those leads 




need not necessarily be disconnected from 
the radio as the No, 3 position of the se- 
lector switch permits normal operation of 
the radio receiver itself. 

The cutting head has two adjusting 
screws* While these screws are adjusted at 
the factory for average records, it is well 
to experiment a little with the type of 
blank records that you arc using, especially 
before making important recordings. One 
screw marked “H” and “L” adjusts depth 
of cut, and the other screw adjusts the 
height of the head, according to the thick- 
ness of the blank used. Use acetate coated, 
ungrooved blanks; the better the quality, 
the lower the noise level will be. Blueprint 
number for this article is R-293 r 
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Meeting the Submarine Menace 

(Continued fr&m page 11) 

war, they offered us a lessen that we failed 
to learn. Here were two small undersea 
craft that made round trips between the 
United States and Germany, carrying more 
than 500 tons of cargo through districts 
where thousands of vessels kept a sharp 
watch. The British navy knew when the 
“Deutschland” was scheduled to leave 
Baltimore. Several destroyers waited out- 
side the three-mile limit to sink the U-boat, 
But the “Deutschland” dropped out of sight 
before reaching the three-mile zone and 
eluded them alL 

In the current offensive against British 
shipping lanes none of us knows exactly 
how many submarines the Germans are 
using, but she must have at least 200 of the 
destructive craft. 

From extensive 24- hour submergence 
tests I have found that with 15 cubic feet 
of free un contaminated air per hour per 
man at normal atmospheric pressure, men 
could live comfortably for long periods. 
My proposed merchant submarine could he 
transformed into an air-conditioned troop 
transport for 2,50(1 men and their equip- 
ment, Perhaps the Germans intend to try 
to invade Britain in this manner. 

Such transports could safely make long 
voyages even through surface-patrolled 
areas as they have the ability to take on 
invisibility at will by submerging to zones 
of quiet and safety beneath the sea. 

There are many other uses for the cargo 
submarine, aside from running the block- 
ade. As freighters they can open up the 
route north of Russia and Siberia and thus 
enable a ship to treble her profits in trad- 
ing between English and other European 
ports and certain important Oriental ports. 

They will open up a territory of more 
than three million square miles by the use 
of the rivers that empty into the Arctic 
Ocean and drain northern Russia and Si- 
beria, which are rich in natural products 
and have great agricultural possibilities. 
They will solve the problem for Britain of 
getting out mineral and agricultural prod- 
ucts from northern Canada, 

Submarines have done more damage 
than can be imagined. Ever since 1920 I 
have been campaigning to limit military 
submarines in the following respects: 

(Continued to page 1 35) 
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(Can tinned frorTi ptige 103) 

eliminate the deck guns, reduce their size 
and their radius of action to 1^00 miles s so 
they could not embark on long privateer- 
ing and destructive voyages, but would 
have sufficient range and seaworthiness to 
enable them to protect their hWe waters. 

My son, Thomas A, Edison T Jik^is build- 
ing a 30- foot test model of his new armed 
torpedo boat with aerodynamic principles 
of marine construction. It is intended to 



seek out enemy submarines and destroy 
them with depth bombs and. other secret 
devices. He and I worked together for 
years developing the submarine. Now we 
arc devising means of offsetting the effec- 
tiveness of enemy undersea craft. 

RLs creation has an airplane-type fuse- 
lage built on three pontoons—two forward 
and one aft. A knee-action unit practically 
eliminates shock. The fuselage rides clear 
of the water , with the two forward pon- 
toons each carrying engine and shaft lead- 
ing to a marine propeller. Steering is ac- 
complished by the operator's control of the 
rear pontoon. When completed, the test 
torpedo !>oat is to be demonstrated before 
representatives of the Navy. 

The full-size torpedo boat will be 90 
feet long, carrying Four 21 -inch torpedo 
tubes, four gun turrets 1 and means for lay- 
ing mines and discharging depth bombs. 
His vessel will give greater case of han- 
dling than the present torpedo boats which 
provide unsteady platforms from which to 
fire guns or discharge torpedoes, 

I regret that so many of my inventions 
have been used by cei^tain governments as 
destructive weapons of warfare instead of 
constructive instruments for recovering 
more of the natural products which Mother 
Earth has provided so lavishly for the ben- 
efit of mankind under the sea and which 
can so easily be secured by a properly de- 
signed submarine. I am looking forward to 
the day when nations will use submarines 
us defenders rather than offenders, and as 
commercial cargo-carrying units. 

If China had a defensive underwater 



fleet of only four submarines, she would 
have been able to keep Japanese troop- 
ships from landing near Shanghai. And 
before Great Britain can hope to carry on 
near- normal trade in face of the stiff sub- 
marine offensive of the enemy, she must 
fall back on the submarine- freighter — or 
be starved out! 
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TAKE FINER PICTURES ! 
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■rirfr Ihii fimii JBmmi Mlriatyrt 

MIDGET MARVEL 

PRECISION CAMERA 

Etecrt wiinafi for a i-tji 1 tMrpjin? 1 — 
hcnr i f ik> rt rrjJ ptnliJiun p4i — 
fully tuECMreJ, Tim, 1.4 ^ Jimii.q- 

mil Ic-h-L in Vti n> -diujrci » idi -ipwr.li 
up to I^IM kt plu» Hrr< u hulh 
Tjtei }lmm. Koididiromc -- op 
_■ , blnk wid wMbc . . . lit mcCtl iun- 
* I '.riULixm, wLih I =ai!ic i inJ [brume 
1> Iriiti; | ■-= ■ 1 1 i iiii I . u?\if*\ fchijrr 

range fuiJrr b^jcket . . EKEr±n>=-- 
I f ^LEfTipjtl (Jill Miirdy. I.Jiy lu ujrC 
■nil ufKiutc. Mi-Jfli^ hl^rv[l is a 
jrtKill hi- frv W 14 



FJf iiiTT jtt.'J git J- HJ:Ji ejJj/n^iri > ^jf fjivruc ■jtd.j 1 tupfrlicf, 
Fif rj jf™ jwif n«mrf/ 
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*t LiSO SiliIi Ave., N*w York. N. V. 
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' LOW CO-ST po-wrn rur Uui-n- 
ui.is fruit i-Ji-rlii's. ’- , .i:m , K, nn-i ii Liimhbv., mpiviii^. 
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A C- U I □ T. TO SUCCESS AH D A □ V AHG C^lEh T 
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yfj'J tlir IltI p you IWCd ill FiQ£.kljEig :i:K ueh l ■ 

morbt r in Eri h Iic-lil-t Jnh, |n ^Lnrt a BinuJ] Buulnwu 
nr yeii^F iiwri, liut f III L I nfilTTTI J.LLOJI OIL EPUiJCd, P>i 

ffXK|-nr|M. onpfirtunEElC-4, I-Fuflu JiliItIkIi-b. TluS 

IjI |T TPEDlCIKUt. j : I :-. 1 iilT 1 1: |l-.lh imiTi- L^ime'i 
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iltu ill acini F"|«. 1 Mini for iuur I'Jltt: copy. 
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DIAMOND RINGS 



J u iE tw SE-I Hf LlU J inl-prt » T n 'I I KTnd J DO ipi.irl ii-th ^l LIiif £uld 
jilp-ln i 11 |-.i 1; 1 iii'. pi ! rir.|- ift ML-ililinK uli^ - - «>ipf rn I 

nnT.i riKj; ui-t -n.ir: iL lur/ m til I simu^il anli:*in with a.ik 
Aldf- iis-rivs. Wcdilini: rintr h.i liainil or bnlliiiHLk -*vi In u^-qu is-ito 
} J L'ii#yn r-3ii |li-,i|rn m-:iuj|[ ill 1 : Ki’Iilt HFiJ^ OflEy -S-I IIII D-T ll^l H f-MT 

11 .75 Nil- kltJNtvV M- irh OI>3Er. ju ti PHnU' Hid ritiifi 1IIC. 

Wl-qt Tins 10 dBi'i- on nMiM-y-bark R-iararjELt. Jtiiih order na-^i 
IMPItE LIAM CUD- CD. Dipt. J-ttBriti, ll«k 
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Defense on the Assembly Line 

(ContFrujc-d from paga 31) 

components for the Wavy has been under- 
taken by one company with more than 
4,000 men slated for jobg a Two plants are 
in production on machine guns, two more 
are far along in plans to get into produc- 
tion, A truck company is among several 
companies- at work on artillery ammuni- 
tion, Another manufacturer is converting 
n machine-gun design to IL 5 r standards. 

An automobile company has undertaken 
production of shell cases in a plant built 
for that purpose in World W T ar days. 
Machines built especially for automobile 
forgings are ramming out shell blanks. 



Plants in Ihe automotive industry dio working 
an national defense contracts exceeding $1,500,. 
000 , COO in value. Orders being executed include: 

Chry-5-ler Corporation, tank plan? and 

tanb $ 5X500,000 

Ford Molar Co,,, trucks *prs, aircratl 

engine plan! and enginev ’162,476,614 

Genera] Mafbri Carp., machine guns, 

iheltft, iraiStfa, ejIc 89^533,250 

A Milan Engineering! CO- r airplane en- 
gine! and parti,. 190,000,000 

Buick Motor Division, aircraft engine 

plani and engine^ - 74,172 r 6?0 

Chevrolet Division, trucks and cars . 53, 341,&6-1 

Hudson Motor Car Co-, ammunition 

components, engine parts .. 21,083,137 

Packard Motor Cor Co., aircraft and 

marine engines and parts, cars.... 217,000,000 
The St u debaker Corp», aircraft engine 

plant, engines, trucks 04,041,901 



Today's equipment is capable of producing 
shells six times as fast as during the World 
War. Utilization of automotive forge tools 
was worked out through educational or- 
ders placed by the Wav Department early 
in 1940, These orders helped acquaint au- 
tomobile men with defense production 
problems and paved the way for getting 
machining tools for finish in g shells in vol- 
ume, which no motor company possessed. 

Fast-moving fortresses, 28 -ton medium 
tanks 1 are slated to roll out of a quarter- 
mile-long tank arsenal by early fall — 
ahead of schedule. 

The tanks to come will be built by pro- 
duction line methods. Totally unlike aiE- 
tonrobile and truck production is this job. 
The largest tank ring gear could circle the 
front end of a passenger car like a quoit 
around a stake. 

While the tank pSant was still rising, pat- 
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tern makers produced scale models in 
wood, exact to thousandths of an inch, to 
make possible prompt production of heavy 
armor plate units and the numerous intri- 
cate components of the tank shell and 
mechanism. As in automobile assembly 
these units have to he so exactly made as 
to be interchangeable. 

First shipments of sub- assembly units 
for airplanes from Detroit^ automotive 
plants, began in early February. 

Two programs are under way: Supply 
of units such as wing sections, flaps, tail 
surfaces, ailerons and other sub- assemblies 
to aid several airplane makers in complet- 
ing contracts; second, a huge project under 
which automobile companies manufacture 
parts and sub- assemblies going into three 
of the newest types of bombing planes. 

Six manufacturers of motor vehicles and 
bodies are among the companies which 
have assignments in this work. From one 
to two hundred thousand men will be 
needed in fulfillment of these jobs. 

At the rate of 15 a week, marine engines 
from one automobile concern are going in- 
to navy torpedo boats. These 1,350- horse- 
power engines dwarf even the largest au- 
tomobile motors. 

It’s a navy secret how many Diesel en- 
gines are coming from one automobile 
plant for submarines and other naval craft. 
Almost the entire production of this plant 
has been converted to making propulsion 
machines for the U, S, fleet. 

Sharing the load of defense production, 
whether of motors, plane parts, tanks or 
vehicles, is a Jarge and growing army of 
parts and accessory producers. Major au- 
tomobile companies, too t have put their 
equipment to work on manufacture of pre- 
cision units* crankshafts, connecting rods 
and other parts for aircraft engines, A 
truck maker turns out 8,000-pound trans- 
missions for tanks. 

To inci'ease the supply of magnesium, 
vital lightweight metal, a new foundry got 
into production during the winter. Alumi- 
num casting capacity of the nation was 
stepped up 300,000 pounds a montit by 
completion in 12 weeks of a new foundry 
built by another motor company. 

Through the Automotive Committee for 
Air Defense, which established a technical 
exhibit of aii'craft parts in Detroit, the in- 

(Continued tc- page 1 HE) 
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Automatic STOKERS 




'5 only stoker with exclusive, pat- 
ented FIRE STABILIZER! Gives you 
automatic heat at less cost than hand-firing ! 



Write for proof. Easy F.H.A. terms 

Fr**pnon Stator Dkiitan, IPIFroliFron & 0 [jltOe- £Ei(. J&-S 4 J 
¥ !S £ o o t li M f e h i g * fi ci iftaijo, lllinni* 

S^Tid boakltt; “Saving Mahry wilh A Stahl r". 



N^rreo. . __ 





v Cihf— Stfttf: 




Sl 4 irl Uih rei^hbiuiirKst-i 

in ythur HjJSLto Llliia: 111 home. TJw 
FoEej? Automatic -Snw l'ilcr ftlfti hnnd, bund nstd dreu- 
hir fiii-H -9 tetter than the ten-t hand filer cslti dt>. No 
experience necked L4 j iufii mat exjwrt wnrk quickly. 

tnkjfcv, iviiiii>u( «y«Ntnil^. J_ EE KolErn;^ cif M*rlils;ni wr>!«: 

— - — “-l... — * p HI | f ■— ' “““ 



llC.y FiltJ- . l-'l OTIC 

_ , _ . . If Oil A IfiC-W l:-.'inn' - - 

Eur' CHrj*cr»l.eTH m roily, und mnaij 1 i'a^ia ;i*. friui^i *ol 5 L 4 i.ua. 



iE'«nKnirHHl rn^ riinzhEiirr jimJ 1 m >li.|:'I L m Polity FiJW And OTIC >' k " 1 T 
iulcf hil '1 nil mj.- .'h IkIk puiail :u -! l |-u.Li 3 | 4 Dn.(KI PHl ffi fci.'-w luflcrtC. I BlC- 



FOLEY/S SAW FILER 




Tlws new Model I® «lc r*' 

j| c of ■li.i yH-nm h L^i^trlcriL’c ■ ■ 
t^ai 1 1:1 Iiik HHW fi] cm. aiHl It U=I 

l'i jU.ilEr> I fer nrctn-.te-y, ■ : 

^■tjil'LniJ'iil riniS Iflrtll ISfc. 
rr.EiFnLi.HS mini i i:t: principle 
1 ,-rji ij.-w Urn-veil 4cc4.ll bUJ-* 
ni uiLEfcrm e lie i Thrfir 
NrJrllw. lnw*t 1 1 E 

hHVM IiIthE fl-llTl F.0-W irf. nurt'. 1 

S'lFirt. A* I "tn o. GnrpcmLiCT, 

i |unt 111-n hjiwb In Hj-iMri: 
thnv* — Imvfc rrtirf* llLniT 1 CDCI 

LJke inru cf " 

FREE PLAN 



jrwi Jio'.v to ntart 
nwri Hi -i I'jijxI IK'HH In i 

time Vt mill F-mull Lnvc«.iJtio> : 
c-wnv^KKin-R-. rnipin nov- . if 

iiLiLi I^ACiOik, i mi .kl^itiaiuri will .-all 



Mail Coupon for FREE PLAN 
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Girin? nrnrr tmu tF t'l fTuIMVTF 
ImllilLiiRj — nuw nr ohl- I •, ■■ IhuI- 
FTOM fflnpwluhj^ In ei-erji- LEirltc-Tj 
fur nnr a|df 1, H 71 1 ■ h L [ I d 1 1 J 111:111 
OWttcn j re wiilt npuri In -mi jii 
^(ilurrti'Le — Lit* I jr|u I il pLuxtlr 

■* Mil lit pLkr4 tFlflt • " 1 1 1 LTITCl lull I ■ 

jiuciie I ilh ■ 'in *nr j"i[lliri , JatnJ I'd- 
oftntfe liE'pLicn Liirs- ill u iHtiM-N 
*k lifW if. Uc tMTinuarL- rniu, 

iml Kill Lhg r«i li i - nif I u 7c r ill* 

]i ni-i 1 iilrI* ii l'i Ill-Mil. 

eutily Cffmn Out or A Haul* 

l‘ , £ilnr£'Trrf Is. iriplk-d liy uir 3iFi , hb-Un. , r .ajuI 
□.filially f II <■:•.< wjili Mil nikiQttr* 1 (mfyDfl, ("olor 
iiud H-iCeffiKiuDrtH: arr- L’lHrtiJfifrd ; Cr-lQftWCE 
E^Tca Imqli IjL'ndiy and jnut^l I um. Hbnlcu pf 
ait EMjInri mm miHdiv u-sIutm. U r r |Lu f^r 
kmih ' 'Trfluin Hiiilnm OppurLiiiLLry' 1 Lrj ,j 
loy flixL rlalDI in JiriJr Ef-rrjlfiry. 

CDLO-RCRSTE IHUyiilpiES, INC. 

5J0 Oltnwa A¥E r NDlUnJ, WicH. 
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To Sell or Rent the NEW 

SCOOTER 



CYCLE CO 

heft, i-e 

CHICAGO— u, s. A, 





Ki:VC lihlTAIN 



Z-IO PiiL't: li&ndy referen^r IjchhIl nn nrimiilptfr 
line £i I Stanley Too In. plun helpful tublt^i 
am] [nfurmat-l-on. Write fur <!wt4i|qi^ 3-C 
■ STANLEY TOOLS Dlr_s yn Of THr SiutiJct Wo rip 
.IN b(ia 1 U.SI 5iT. €QNN, 



MO, 




MUSEEtAlflN PRODUCTS CO. 



DOENUT WHEELS 

willi Outside Valves 

IRaas mi rthitli wear Innvar- rnlr 

rnurr. p-w-tnl li llinq nnl sptllii u** - 
0 E-y ElaiiRil by Mnik-Elrnupi. Ilm ltl« 
vi-nfenr nf I lie alrwhrnV ffir nlrpliPM. 
Nn miltr-r Injw f*rr|rHl¥ 1|i# ji nl- 
Initril In run under-. in llaEEd. vnlvs 
L-Bnll ut b-t i Lit ar ihiTnedi'il by 
"tffltiplPB-” 

LJi-jI fur urlirrlbam.itL, carLs, hdnd 
Irurka. 'priry .mil Dressing rifih, 
biml mill Jet. i-tr. 

Thrtn itMl— TB' r a 2.75 ,F j ll jF s? 
J..HT' ! I6 ,F * 4.4b' F - WnlEii jrtu 
nr-, a rjlcd mnniila-cLurcr. riukui Ibt 
puiLnpE In wrillni Iflr I i Lu Tt - 
Fof- .". ■■ > (. V ir( - A (;.i J f,* I'.’MlPit I- -V- ■ 
iVJrr-ii.r-T. iruUivlty, j£T«]frra at H/J^r-IV 
[ni[!ifr>, iv c v - 1 .' r ej ii* j*rfcrerj «iJ 

Hflr citcA, 

«ns - 8 51 . Clarr Jlvi. Clfifllaflil. Qlil 



. Crji'ifij'iutid, frn-m pqago 1S7) 

dustry tzompilEhd an inventory of the facili- 
ties of SOO parts and accessory producers. 
This will speed distribution of orders 
among an expanding circle of plants, men 
and machines. 

Off the production Lines of a score of 
automobile plants are rolling 13,000 army 
motor vehicles a month, a rate rising to- 
ward 20,000 monthly. In June the II, S. 
land forces expected to have 190,000 motor 
vehicles. The new cars form an assorted 
list — pygmy trucks SO inches long, seven- 
ton jobs, armored reconnaissance and com- 
bat cars, field shops, hospital units and per- 
sonnel carriers. 

Midget trucks are coming from three 
companies. Another is turning out st fangs 
looking units, half truck, half tractor. In 
between arc four and six- wheel vehicles, 
from a half ton to seven tons capacity. Spe- 
cial military trailers, field range cabinets, 
field kitchens also are among the products 
of the automobile industry. 

Military trucks have special equipment 
—towing hooks for guns, blackout lighting 
equipment, radiator brush guards, high 
fenders a n d — m o s t i rn p o r t a n t — power 
transmitted to all wheels. Many carry ar- 
mor plate. Army trucks Havel 40 , 50 miles 
an hour or more on roads. But they must 
also stand the punishment of operation 
across country — lo get men, guns and sup- 
plies virtually anywhere that draft animals 
could take them, faster than any non- 
motorized column could travel. 

More than a quarter million vehicles of 
all types are expected to be in the army 
service by fall s with the truck assembly 
lines of the motor industry ready to pro- 
duce os many more as defense needs might 
call for. Years of volume output for civil- 
ian service made il possible to meet quick- 
ly the high military requirements. 

There are many big defense jobs under 
way t and plenty of these involve painstak- 
ing, difficult work. Here is just one exam- 
ple which indicates how elaborate an ac- 
cessory can be: The carburetor for a mod- 
ern aircraft engine is more costly than 
many a complete aulo mobile, more difficult 
to design than was the entire Liberty en- 
gine of World War days. 

The record of accomplishment to date is 
one of which the people of the country gen- 
erally as well as those within the industry 
can feel proud. 
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Dispenser for Stringing Peas 
Has String Tensioner 




Snarled and knotted string is avoided 
when stringing peas, tomatoes and other 
plants if a dispenser like the one shown is 
used, With it, you can work without 
stooping, and a tensioning device enables 
you to draw the string tight around the 
stakes or posts. 



Toy Balloons Mark Lake Course 
For Motorboat Race 

Lacking special buoys to mark a race 
course on a small bke, a group of boat 
racers used inflated toy balloons. They can 
be anchored with stones or tin cans filled 
with sand, and being brightly colored, they 
arc soon easily by the racers. 





POWER 

SPEEO 

FLEXIBILITY 

43 WXtll output h nd 
24.000 A.P.M, K-'-ud 

tnr Cijrn M k tL- Circular. 
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INCREASE SALES 

P&*t 

N£W LUX BRUSH - mak* your 

Mwn aMluLk, iKrleii L m-lL by 

T3 u*h, J. LiiPt”* CO, B Ink driee in- 
jhUiJLLly. Ink drOlijFcr, I brink puijktn 

i n h ; J u •: L 1.--1 1 _ Send LodiLy.. Asru-nLn wimLcd. 

THE MJJt COMPANY 

1 S4 Uni >e r si ly Aw. , Si. Paul , M I ranu xat a 
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KRvr 4 u nnd lli, r Jit: chM* T-lTi'-KlHG Fm- 
[Uiv4 now open Up frliiuJ0U» *nJ*S ta.AEflht.n- 
'WTW-k-A, t.LH lHhj-tf.'., hum-- ' -or HrrLHii 1 1 im:i I 

£f |1111 ^ ^LIJUKESCEMT I f ljahllnr. TUm 

Tlfnfti e!ui f jjl.L — ljiic djiTSLrht. Sv.^. ji, □ M 
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TRAILER BUILDERS' GUIDE & CATALOG only I Be 

ElulM a Trnller riihlly in Jrjiarv’ inn* wiili 

WIJFI CL' tiCSL linn nf tnllliT pJirEH, Axk>A, 
tnlL-ji,>. fj.iniplf Lo p.|iThll>5- IllUO |>rillitK OMly 
1 3 II I V I nr.'W IS-iir. rvjilllv u I LUl'Ji^hI io 
uuy rur. a FIND jOi* Tejej *! 1 i-oSl CaYAL 0&. 

MAVPiR BLOW TPOL COMPAnV, Eir-nt. iQg, V-’^uMu. WlS. 
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FLUORESCENT 



Screw* Jnfo Socket 
Litre Ordinary Both 




KATQLltHT, 10 Elm EL, MjqUIl, Mim. U. 5, -V 



110 HOLT AC LIGHT PLANTS 

.V |i rik'TJ.Lur?' f uinlifh AC cuetciiL uaens 
ii j |n rlty, SftO In llt.flflfl uulLn P ILht 
| M "ilj & lip Alpfi rntiLrj’ rrwiv^Ttecs. 

Ek-uiiufruy ttmiifCTa, Ei Lcf-cI f . UC ttad- 
Luts wlLli AL Uke-ijH. Ai.-fi.lX' fi'tJ-- 
rritoTS, cLc. Write fur rirunLurs. 



In answcriDfi .in advertisement with a coupon, be 

in re to write name and complete address clearly. 



FREE 



^1 FactoryPrices 




10G Sc v Lc^p slits! Rises, t'on.1 - WikwI 
Ejin&L-a i Comb [nation fisui-C&a] or 
Oil Ratlj^OH l tins Rilil^OB: Oil 
[lan pea : -Oil Hcat^rw ; Cr*l-WcKKl 
Healers ; I'nr-rutcra- 3(1 Day a Trial. 
2-1 hr. shipments, 1.7Qflr(NH! §:Lliftl5ed Uaura. Ef^y Tcteeus, 
Stovrii 35 Lhiwn, up U> IS monLhfl to p&y. I'nctory pianint^, 
KALAMAZOO STOVE ft FURNACE CO., MFR5. 

331 Hochostor Avurw* 1 
Kklairuzoo F Midi. 
a rfm |a liusinfsi 



"A KalamaziKi 

; tv: Pircct to You'" 
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250 Vellotype Business Cards for 5 Q™ 

Pull Tall CjltA + -Ir, L V 



Pull Tali Cate 



hc>Q%e r printed in black. t i[Jt 

2.Z5 



FREE Com pZetc -1 wiJb PuU Tzib Case $ 2 J. 



with your -order 




You nsu:;l stc them la boTteve that 
*uth gustily can he passLhlo a! 
Iheae -prices ! This modern process 
produces ra business card you 
won't have to apologize for. 

Business lenders cveiywhefn 
use it with no sacriiice of piealige. 
Write for a-amplea, and price liel. 

Ti« Mi B. WIGGINS Company 

1167 Fullerton Avt, r Chicago, til. 





Qmoph, 

CL A SS 






and 



DESIGNED BY 
CARL GOLD SERB 

Ptri-fcrbed iflrflrarHaj iipai, 
i risIClH n' rt'ar^wr from same 
liil P £i Imp3« CUT!**! 
i nfi cMmb ciSd* 1 PorIq rc- 
J5c: (WSiftf Si ordered fnita duu h r 

TArtmCRAFT 



BJflM ilylint: model, □*. , Cut;i tc iy 

4ca Eu-d Uu'vv n i rum I ! E'oit- 

aj(i* HcrrtMP+i ■ I 1 ard«rtd fr^tii ifi-frSrr. 
SEND & t* JrOH N i:.W <,: ATALOfp 

COMET MODEL HI ft P LAN E i SU P P LIT C O , 
1 JU W- 3frl.h. Si.., ClliCJtfP fl-tiB rif nudwii, H. T, 



HEAT WATER for LES5 . < * 

iditit OIL! 



ft*r tnvhik ■ r Et*njr IW W.*H Jir ■ 
ill c hi 1 1 S'KVF tow COST* ■ Sll HwiJiIiu: 
v .ii.A-imiEHatckfiT.vnf: 

'"I I L rO^TFtf'L L-’V|I' *iW i^n.|iwn-j» 
*■!.>■ 1v Pa-j.iifm l> i.l I rni-nn J •■■r-riul.i 1 1^:. 
A-sL 1 ■v-r DlWW »r KriW 1 T-r i|H.iili un V l 1 

TinsR.vEovicAric run- w.iteii ?xiy- 
TJU'iJ.;-- r-K- M-PwftlliE Th-1 W .’.i-r 14 p,Mm. 

AUTCliMJkTIC rwontrcfSi E-D^l PAti V 

2*11 N JZij si-, M.i*«yF« P tth. 

• Af0h*/lcrnAf* r. T tPrpfndnb r ('■idr*.l< fur 1IW*- itnl’-'r. 

fJiY flini'nr y»d I'l'xrid-r pr^d yurndrn, t-r.d CdHHFTCui JtrfrrQtT^iOri. 



ITALIAN ACCORDIONS 

ll.l^l? M .T i hi-:. Vp»t- Ih»1. F.-iHtpfe i.rirr^ I linvt Irnm Ffcrbivrjf 
|-:i'|irr.-r :.Lj-ito. £*r.d jour n a m m - ■.: s^drua Mr iKKEE. cm.inlu|L 

ITALIAN ACCORDION COMPANY 
JiJ w. rcLK si., □Err. pm, emiejlcO, ill. 




GERSTNER 



Tool Chests 

a rplfttutf fnp 



Al-wurn fiSi-:i ■.■*■ iiflrLtrijknr jucti. 
nuaetnirlnif iiikI loalnukiTF. 

GERSTNER TOOL CHESTS 
441 CcSwmtpl* St- Q*i|a 




IUILD THESE PROJ ECT 5 



T fc-V'- er.rdro. :-r I th-ii. I!biv Ui build. I 'a*-!- In pdl. [ '--e L n. i I ■; > I I'-ln 
H JI^NI Jl I'? L-'mL: '■ Windmill Oil-. J-I-lOU QM-ftO Ol 

l Mill. t-I»j . ].!■ ii I inr ■ I'bUn n- ■- - !■ .Jal'uhli'H -L> HL 

tl in'. :•. I'-L- . J Iilij. Uh-I. I i ull.md l mw. 3 &< tmth. ill 4 — 

1 .00. ^.'lLjI me. ■! -I :ji Lr-ip li.iFfel- Hud I Ur. talk}'. 

CRAFTSMAN'S '■HIP a CO. PcpP MS, 2PJ N. Jhl SL, Mikiul« J ffh. 



saj 



NEW TRAILER PACTS CATA106 



TRAILER OWNERS and GUILDERS 

Get OUT HL-Vi' IN ]l : l K r EllLl^LrH 1 L'l! {-.4 tn [fift I J^ll 
SirmSurLi upwlLuIIa i|i ■i4 i ncii!il fur -raLlpr uff- t- I r. 
iLiii-.r. - "iii 1. 1 r--ii I nri l-r+ hiliL cluctrlc n Ti LitL-tAtOrdr 
i.ll nl i-i > .i i rlL;ii- i-'dif LpInL-ht , l >>U|>I lt 3 illUl I1fl lii<: ilr- 
liLL-B. hi»1di Hiiffljlillilfi^ -iii-iL mil r-Llls, Inli-rlnr 
^yhiin^ Atcutc*. jlcuL-r-. in.-u.LdT*. fmltlpt. FuM-A 
y-ULD fin,' I flt\ hHVLtLy. <MI J]-:-n piu 1 1 I'M p.MlpaOd cm 

jp,,v | i-i ill Nli- rmn. Write l-tida*- 

MARVEL TRACER PARTS CO- 

I^eaO C-ltit^n Avf„ Dp Lrail, Wr*H. 




Jig for Making Model Propellers 
From Thin Sheet Balsa 




Lightweight propellers for indoor mod- 
els of flying airplanes tan be made easily 
from, strips of thin sheet balsa with this jig. 
It consists of a base block 1 a slotted verti- 
cal piece and a movable clamp. In use., the 
propeller blank is cut as shown, then 
soaked in water for several hours, after 
which it is twisted and put in the clamp as 
shown in the photo. When dry, the pro- 
peller will retain its shape. 



Fish Held for Easy Scaling 
In Toe of Storm Rubber 

To prevent a fish 
from sliding about 
while removing 
t h e scales, one 
camper tacks the 
toe of an old storm 
rubber to the seal* 
mg board. Then 
the nose of the fish 
is inserted into the 
fc i ubher pocket thus formed, making it only 
necessary to press youL’ thumb on its tail 
to hold it while removing the scales. 
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POPULAR MECHANICS 



Oars Locked Under Hinged Seat 
When Boat Is Not in Use 




By hinging the scat of his rowboat and 
notching the cross brace underneath it to 
take the oars 1 one fisherman provided a 
place to lock them. One end of the seat 
was fitted with a hasp and padlock. 



See-Saw Mounted on Oil Drum 
Moved About Easily 

There is no danger of pinched fingers for 
the youngsters on this simple, portable 
see- saw. It consists of a plank, bolted to a 
crosspiece, which is in turn bolted to an 
empty oil drum. The see-saw is especially 
desirable on private lawns as It can be 
moved each day to avoid killing the grass h 
which would happen if it were left in one 
place for any length of time. 




EASY TO BUILD KAYAKS 

H IN fit OUTBOARDS 



rowboats, runabouts, dinghies 




U MAX FT 

With lliinfwanf' 



I III MIL- xi»i riLbiy . Ll-OIKiL-'LCfC' 
I — I '.VLTjp-lLl n|‘ yttU 

ji-IITipbe IHklMTT'Li'd W I LhH ilH 



li.ureui'Liriru. Ka KKjwrlcDcc 1 
-:rv. Emjr u> A-B-C. SJ.VC Oil*! i U‘T WtfllHPff ViMil 11 WII. 

RUSH — SEND TODAY frprtfc^ihlwi.r* IJEjDsI" UEhLW^lBftlt Mh- 

r|ny> I ! H^raii.LrtJfi:LilJI . L-t 
J>.\. Liflii vrt rV#T isi[»rt*ri-. 

KAYAK BOAT C0„ 

I Srip-|Aa L 3 2 9 it ■ . , H -Y, 





SENSATION HL NEUI mOTOR 
CONDITIONER IDOKES BIO PROFITS 
— - for DISTRIBUTORS and AGENTS 



MkVt l>La! |z I' u 1 1 C- j»l iL^hd'. I liMMid iMBBllflJH Eh'l 
iluaiini in T vi r Hu-hIiL* f ■: CAKIWN ULiJHT. 
CtLu nrv nlunaLraL +li»i r-i t: y t mip friuEnI i>L4 
lib; CiT-trhi'il rifRlib H^Si* m.,& ■.nil nil ruM dun 
L-d Alnrlc jmH. vn.l^» llunUrndi n-par? ri ■ ■■»■ ■ ■ 

mj-eer nn»i pick-up Mill, nmaiini^ j:ip> i rrd ii.-l m.t- 
inu-J. l^u'i nul ii- nw; iT^manH-urjikin r: n- 

VinninR. N'lic* i.irhnn *.nrl ■ inn In p^T- iil-n-knL 
h-,< i;uiir '.riUfi'- Si 1 1 ■*-irr-, L Lc- r r»r ■tImiI-7- 

a.|L> i a>i! h ill .1 <r-> V, n-f» inr nl 

mcr .i iii‘J l-mw iibii. 

t_. f, uaRRun & Co. 

P**l, F-I M-i«he-riiwllJ. AIUiei. 





THE A. NASH COMPANY 

I VI J ILM STfiEET ■ CJN Cl WHAII, OHIO 



mmmw custom tailored clothes 

b* yeur t-wn fc4&nag.ur r taku 

orders, earn money with rhis 
irtOU* moKt of dolHet Hiph q-uatily 
mETi's laboring at popular pri-ces. 

Wrrle ift fa day. 

wwtfit m t Territories a pan. 



uiaiKe 

-urne 



i 



METAL AND WOKMHQ, MACHINE TOOLS 



.Send far new Ffi££T D-afa-fuj? of ca-jnjvfcle 
Jiihc uf M JchJ(i£-E r Jrfatihrs an d A rc<ii]OTj« 

P r WALKER TURNER CO. INC - ]tl tatuu SL, Placid, 1.1 



liARN AVIATION DRAFTING 



U "4 kill HE tawmtadf nT-faili'CL in>J "■!. rV i 1 --s-meIi ■! :nf Lii.r, Former 
Njv,lL AvliIji- iintrnrtiir a-:li i-t.miEuUj ti-ji L von ut Luma 
(V»'irh Im'J .viJ uil In-uir lE'j-dv l-r k.irn iLUKrkt/. . Aitkin 

Urnf Luis-cn 3 & J ilrue;. rrt^ i|irhn ,rr.r iii«nijnr: U %«. l Vi.rn 

3-1 FA-i-j MVm i. mnulJL. It _-li r. . n.r ,,.d h'l>: rvu inr r |l J- | : ELIJON 

ff.Wpndcirnif^kln.Onln ..I hrflmylpi; P .lhpi. K, ErMnllli, l»ili 



> NO CHS APPOINTMENT :r^™i 

SLIDE JYu L r Of RAFT CUTS *- It PITCHES 

t.m 7 J^MWRJLTCONdWE Mil 

HCCHttW BULHH IMFC , KI7 I «ST Y± tT, Ltt V*tlLf S. 




GRANDFATHER CLOCK 



BUILD 
YQUR 

JS-c Inr5lrwie?l- S-.I m -P T EBFED C QP YPItikflT I □ bLUrrniNT 

--i Hrl-I-H T r.-: lu. , . DPMr l-i. r, 

Li * -■ r, ‘ r_ IUJW" F<h'L i’lirhj.r mcnp lin* lir.vi* 

fffHitliiiit-rf ■ Rub? ill inirH- 9 mn n l p ■ . .?■ i : i ^ 

« nld-rai«J ga^ndEpIlHir . ii iFlId I hj hH li«l I . 

HUEWril. riHIMF CO,. it, TJ ull r mIih-pc. k □-*. 





Wood 



workers:".-- 



r - MW Hamid 

HUTlt'R big 10-11 IV I HTTH | 
C^tnlOU! iJFNl UP"- TO DATE IDEA1 f-:ir M-k- 

l'*-riK Anil uanairur*-: -SPECIAL BARGAINS 
1 1- nrn 1 w^nwiH. vc!n«rs. nni! A[.E. l.u.ilh uf 
ru-nnllf-Fi 1 4H itidhi,-- — - 2C Ln rutirr- 
|:-Li:-r' ‘ I : M" - i- 1 Lirtjiir !□■- jii 

CRAF^M^N WOOP 5EBVICE CO. 
2729 S- Hvy St.. Cool. K-4, ChKia^o. Ell, 
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M ASTER craftsmen take pride in their 
toots* They select them with great 
care p keep them in perfect condition— for 
they know good tools ore an investment in 
long-lasting service and satisfaction. 

That's why so many old-timers, men who 
really know machinery, moke South Bend 
Lather their first choke for precision tool 
room work and exacting manufacturing 
operations. That's why South Bend Lathes 
may be found in the private workshops of 
some of industry's most prominent men. 

There are sound reasons for this wide 
popularity of South Bend Lathes. They ore 
well made — designed and built to give 



years and years of accurate, dependable 
service. They are easy to operate — ■lensi* 
rive — convenient They have the speed, 
power and versatility for any job. All in 
all, they represent today's greatest lathe 
value per dollar of cost 

South Bend Lathes are made in five 
sizes: 9 *\ I0 r ', 13 r * f 14W* and 16" swing, 3 J 
to 12 bed lengths, in Quick Change Gear 
or Standard Change Gear Type, with 
countershaft or motor drive* 

Take pride in your shop equipment—* 
choose it carefully — write today for a 
South Bend Lathe Catalog and the name 
of your nearest South Bend Lathe dealer. 



SOUTH BEND LATHE WORKS 



LATHE BUILDERS SINCE i$o6 



r, Swill FlrcJ, lr>.J_ U.S.A. |[jf§s^J 





ms 




J- r J | 

■t," J _A 





pm N f F"D nv P-OPLI L A R MECHANICS COMPAHTf, □HHtAUU, ILLl. U. B. A > 
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POPULAR MECHANICS 





What’s wrong, Cowboy 
...cargo lame?” 



cewaoYi TA/V thing r t ti'orse'u a 
btf/f-bro&e brVttC. 
girl: 7 && bad yon don't kfiou* 
rubber like ynit knmv sad* 
die It ttl her. 

cowBDVi Men tim r tvhnt? 

girls It hen you bay tires* put 
yon r brand on the best in 
the cor mi- yiuitch to 

B, F + Gw/rich. 



T HE BEST WAY to keep your 
cur sure-footed is to put 
Silvenowds all around. They’ll 
Stand between you and the Lin- 
ger of skid* and blowouts, And 
extra mileage h hn.il e right Into 
every Silveriown lire. U k s put 
there hy Du ram in, the H. F- 
Goodrich discovery that keeps 



rtc h her you n^: k ceps t J rc ^ fru i p h h 
durable. Because of Dura min, 
SiLvurtowns stay safer lunpcr. 

Trade- l n allowances are high 
today, and p rites art the low- 
est in years. IF you prefer the 
Bud pec Plan* many IS. ?. Good- 
rich Dealers and all Goodrich 
SiJvenown Stores offer it. 




SflFCT V SILVERTOWH, Tl>P‘ 

He<Hcx Lufd ■■■ amkf ic scrnn^tr 

than k-Vtt. I Ju riLHELEH lilVi'V Jl 4 1 1 1 Ml SLLELLC \ 

uJ txuit miles. 



(Owifr) deluxe: SILYEKTPWN^ tJrsi 

possibk combi nan on uf mikajee, safely, 

(.■(imiurt Si-e-ifr - spli'n crt-aii SiEUzEii^fS 
r end. oul^l- iij a whisper, 



(RfeM LlFE-&,ftWtn SI LV ERTOWPt. 
Extra mi lei— H Ks. more than ihe nriei- 
nal Life-Saver tread Tir^, NolirfCia s(+>P 

IiLjLI l| U J L k.LT, L«lf£» yOU S-Utt-T LJOlU lid ill.. 




r JOE NEWTON 

CEhr|i#gM 

U-S.S. N®Mh 

Hirri ■ u-f u h* w lini isf Hhi moi* 
iW'Ti-n'.ptiiV Fighh-njp ihipj afiu-3* 



And wherever you £0 smokers 
will tell you it's because Chesterfields arc 



Cooler , Milder and Definitely Better-Tasting, 

Increase your smoking pleasure.. . Chesterfield'* ri^lit 
COrabhiatUHl of the world's best cigarette tobacco* dor* 
it for you, Vfjfc Chtaterfwtd your t igtirette. 



\ 










rpiii 



i. ill'll. 



mini 



€^|fyfij(lM hHJ r Ijg&ett ft. Hnu 'Iohhxq Cg 



EVERYWHERE YOU GO 



